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' Hornblende Lamprorhvrea.

.Occurrence. ' . " "

' ■ Lamprophyric dykes within the younger granite were 

intruded almost delusively along ctfatinct ailatationul 

fractures orientated at right angles to the elongation of 

the granite body, and. along major /;oint plant's. 'Zhexefov# . 

their, strike on the'granite is roughly K50-60W, but ,, 

approaching the aargin;o£ the granito-they swing into a- . 

due north strike, cdnformihg to the gneiss foliation . 

direction. The dykes, rfbos£,.-;idth tmg&a .fron inch to 

6 feet and dip vertically^ have been traced for distances- ' ' 

of only 300 fe.fct away from the granite contact. They are 

thus alnorjt exclusively confined to the granite, .

CotttPOBltiotU ’ (I--. ( ■■ :

v 2he tykes range in 1,01 ̂ oaition fi'o,f/a tiualtz-f ieh--
I ■!- , , 1 „ ' ,1 ' . ^   ̂ ' ' . IJ. | ' - ;i . ,1. ; ;

hornblende granite to a ^aart^hortiblimde syenite<" tfhe 

range in composition based m  .volume “analyses i^',ae follows:*

quart a 7-84#» iriiorocline-microperthite and plagloolnse 4-3$#*;

hornblende ..12-56#’, iror o*o .miri^als Xt is oifnifieant

that the .lowsat quarts count of 7$ was associated with thl 

highest (felapai*,, count (predominantly!.mioitfodl m e -  ■

micropejrthite) i f  B 5&> m &  thfi highe0t,:boft?;blende count of 

5656, itrhie oofflpos.ition.j'based-on a this amotion taken .' - ■ • 

'ttm tfcb ilentref of a l&tfgs' 4yk&# is thought to jffep^osi&ni , •• -

iiMinwnw.wgwana
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- the 'uncontaminated lamprophyric vnaterial.

- Harrow dykes usually have the composition of a horn- 

■blende granite, which ia also the composition of marginal 

contact zones in the wider dykes. . When the main mass of 

the dyke is poorer in quart# but much richer in hornblende 

and microcline~microperthite, contamination by the adjacent 

granite must have taken place. > „

Emplacement,, ’ - ■ u

Xhe dykes were intruded '/hen tho granite had more or 

less 'completely crystallised,, I’his is proved by the 

following observation^:- ' a -

(1) granite xenoliths occur in the dyfcea, often as angular 

fragments, and also as partially "digested material.

(2) Plow structures are observed in the wider dykes, with 

hornblende and felspar showing a preferred flow orientation

parallel to the margins. # ,

(3) Chilled contacts occur against the grr« >ite hos+'> often 

associated with minor -assimilation" o f the1 granite waljla

(4) Dilt'.tational fractures can dcctir only after almost .. 

ooapXote solidification of the granitG at that horizon*,,

Such fractures are frequently arranged as en-echelon tension

• gashes along which dykes have been ©mplacfid (3?ig* XI ) >

(5) Offshoots from the.dykes frequently follow'Minor joint 

patterns; this again could only happen after11 sioi-<s er it**-



note 22,
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Plate 23.

DiaplaceMent of the j-t -'m w , »-.i -t
along a curving xn-eSulur bfr^l?1i aiaprc''pbyre d^ke
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complete Golidifieation’of the granite. ' , '

, Ihe tfo£Iowiiig points are at variance'with1 this 

deduction;- ; ■

(i) Some of the dykes are faulted* The dislocating 

fractures', while clear in the dykes, frequently cannot 13© 

observed in,r,the neighbouring granite (i?late 22)* Such 

features1 have been observed in other regions, (Bridgewater 

1963, V/at ter Son 1962)5 it is thought thett subsequent 

healing tools place in the granite. Ihis30definitely appears 

to have been the case at Sfebani, where recrystallisation

of the1 granite in line with the dislocating fracture plane 

is indicat ed by' a slight increase grain aize* . . ,,

(ii) Pinching and lensing of the dykes are common features, 

but it is- thought1 that these" are eaur^d by pre*dyke!;' : 

structured'in the granite.. , ■ / . :

(iii) in thin .section-.it^an bo fr&auently seen that quarts 

and "felspar crystals from the granite sidewall have been v  

incorporated in the. dyke material* This is explain^ 

he&t from the dyke r©mobilising the granite at the contact 

to form a crystal amah#. v M c h  bar'been/drawn into the dyke 

1/ ■‘'low movements operating in the molten dyke, termed

baok*>veining (Pig* 17) * _ „„ v  h ::
" ' ' , ' i., ,

Origin* ■ '  ̂ , '"w' ■ , • ; ;

Tno dylces are blearly ^associated with the younger1 1 , 

granite, similar dykes have been obierve^ ih olher regions



where it has oeen generally agreed that th£y have intruded 

:ala$ig shrinkage fractures, resulting from the cooling of 

the l! granit ê  fhia Is quite clearly demonstrated in the 

Bhabani younger granite as already outlined.

Whether the mors basic material, relative to.the " 

granite, represents a differentiate from the magma, perhaps 

ofopalihgenettc origin (Dietrich I960), the intrusion of 

fused “basic country rock along deep-seated shear zones

(Wafctersoh 19^2), or the reappearance of a basics' frotfit, ,, -
. .  >;)' 1 . . . , " ft

formed during migmaiisation and g r a m  1 sation at depth, is 

purely within the realms of speculation* ; r

The association of hornblende vi'th microeline- 

microperthite, and the evidence for thf* quartz content r 

having been initially low in thf .dyke, leads the writer to 

believe ihat the -dyke formed either from a more basic 

differentiate at depth of the granita itself, or '

contamination of granite magma by digested basic country

rock, ,

, (Che lamprophyras are contemporaneous with the aplite 

and p^^matifce dykes in the granite* If there .has been a 

separation of the granite xaagma during emplacement into 

.alkali felspar-rich and attar ta-rioh fractions,-there can be 

ho' objection to a further division into a £&lspar-amphib£le 

^action occurring at Ide^th.



Plate 24.

Micrograph of graphic granite (runite). 
Quarts is in extinction. Light coloured 
mineral Mainly microcline-microperthite.
X 22. Crossed nicols. Slide X 4264.

Plate 25.

Micrograph enlargement of plate 25, showing 
the angular relationship of quartz (white) 
in microcline-microperthite.
X 60, Crossed nicolu. Slide X 4264.



Plate 24.

Micrograph of graphic granite (runite). 
Quarts ,:s in extinction. Light coloured 
taneral Mainly microcline-irdcroperthite.
X 22. Crossed nicola. Slide X 4264.

Plate 25,

Micrograph enlargement of plate 25, showing 
the angular relationship of quartz (white) 
in rdcrocline-microperthite.
X 60* Crossed nicola. Slide X 4264.



| Description of Pegmatite and Aftlite Occurrences*

These rocks, described “below*■ are associated with the 

intrusion of the younger granite,

(yraphio Granite* . . * , . . ■ ' "«■ ■' "

■t 'Although this rock is ho. longer recognised as a true
' . ■ 1. 1 * .

!pegmatit(£ as defined toy Haiiy (Hatch, Wells & i/ells* -1952),
. •(> ; * 1 " 1

it has formed from a residual granite, fluid, and is 

frequently associated with aplites and st'kple pegmatites at 

‘* >Sha^anii.. Shis distinctive runic texture (Elates 24 & W )  

is a ootoaan feature near the contact of large granite dyke6  ̂

with \tr3 .gneiss* It has also been observed at the aplite r 

;.v,-ootttaet v|fth the granite, the granite/gneiss eontact, and , ,

; f^rwa the marginal zone of the granite' tongue (Hg». 18 and

Plate 1). '

Narrow graphic; granite yeifiefhave to ©eh found in the’ > 

granite and in the gneiss* Vplwo analyses carried out
1 . 1 _ y <A. » &  1 . 1 . '

on samples taken from tooth areas* shew that the'ratio of - 

'^uartk to felspar fmihly mieroeliKe~microperthito) f is ’ 

32:68 for the grariite areas'and 39i61 for graphic veins'1 ia 

; the gneiss* ®he medal counts of .felspar and 'quarts

■ graphic pegmatites found on the granite:* are nearer to the;

constant ratios of 30i'7O observed toy Hatoh, ifalla & Wells*

■'(op*oit,)* who suggest that this ratio is the reatilt of 

crystallisation of a euteotic mixture of the two components,

• In most thin sectleaa the host felspar is a pihk



KLate 26.

of .-‘r^nite ahot/inr an
c-x—;-■<Itstion rite uf 'mart2 (a), at th& --uartz
(binc 1; tinsral) r.xoro «-• l inr.-micr0-iertbite 
bolder, a GO. Crocsed nicols. Slide X 4G53.

f 1 '11.e VI,

pt-gnisit-ite vein with m n h i e  bonders* 
in . ranif.G, *



' ' ' " \̂\ . , •V , . - ’ ' • ■ r, n ■ w f ■ ; .
' . ' • "/'I i> . ■ . ‘ ' ' ' J

' -  . ■■ ' : ' ' , , :■ 
microolinewjaicroperthite.which occasionally shows a reaction

rim'With the quart#. , .Shis rim, whi.cn appears to be,
’■»  ̂ r .-il 1 i) • 1 - ' f

exsolved felspar/pr^abiy represents fche residual 

liquid after euttotic crystallisation (f-'late 26")* * 

:'Jhe,vawgles -t>b set ted between -th® quarts and felspar 

..vertical .pee.3 varied from 72~76,(’ for foUT| dete;rialnsvtioiis, j 

as againsV TO0 recorded liy |'6rsinann'(Hatch., Veils & Wells, , ■ 

op*cat,). ,, _ ■; ;  ̂ 1 ■ - , ■. , ;j

° One felspar crystal, wife left unidentified, Shis 

occurred in a thin section of a graphic pegmatite■vein in 

the gneiss, near -Me tgomiPgranite^contact (Jig*. '}%*,_ I* 

appeared "to",be an untwinnM ,microciiner but optical ttfea;sti!re~ 

aient of ,2V gave a range of 74-78°* interuiediaW between

microcXine ana orthoclase.7: !l

Plagioc^as^ tr ices occurred in all- samples examined,' 

but did not exceed 1%, pla4‘iociase was identified as ,

albits-oligoalasej'having, on average a lower anorthite ^
1 ■ - , , . 1

content (11-13%) than that found in the granite.

■; v  ' .■■ C " ' ' ■ ' ■ " ' v  ■ ' .. .

! " Shese occur in the granite and in the gneiss as, narrow' 

dykes, less than "3 feet wide*, striking in a northerly 

direction with, a.,vertical tp SO6 dip east, Efcejr ar*|; l/ , 

frequently associate wx^h oplites,: with which they.iorn 

striking features that -can oe, traced across the^noiss t>



- -j o ■

the Shabani Ultrabasic footvmll contact. On. the granite, 

narrow, pegmatite voins .^i&de , imperceptably into a coarse to 

modium-grained granitef' with a simple phaneritic asseiablage 

of quartz |kd,felspar- (Hats 87), ' ;; •• . • ■-

, In ba%& specimen! the rocJS has a pink colour '-)he;i fresh 

tfue to 6 predominance of ffiierocline-perthite* the other

minerals i)resen|/- aJ?e essentially the; saftfc as found in the 

main granite , i.t^&uartfc, oLi^oclaae &nd muscovite* / , 

Pneumatolitic '•literals* ap&tite and tourmaline? occur in , 

isolated concentrations. v ;

Muscovite occurs a a a film coating i’r&cturot, aid joint 

planes* Occa3ionallyv it may form ^mall book& of in

vughss and op<in .fractures^ iho mica platos are,listiaily 

slightly ouvve.,3> indicating: minor >fiQ^'t^orysfeXlia.a^ioii r 

nreasuresv ' ■ ' , , 1 ' .
. ■ . • m - .  <),. j , ' ■ ■ ■ ■ ?■ ■ ■ _ * . . ■ >.

the quarts7. v. the Tiorwa?. gr^yifl-h^whito variety, and is 

<. -Vequently euhctlrai- ’ ya.'2* oially v/hen associated with aplitic

ty&twrial* ••.■ ■- .it •*• ' ' ' , • ,, '/ • ’ 

/ .,i th the- felspar m i n « j l w „ r <5'commonly euhodralj with

and microoXiiio-porV'si tse fre^antlyforming,

>)■ w.'.th quarts, perfect oub^ral phonoorysta in an

apliti’o .g)vUnc-»‘.aKS, - ftoer f c»Xapar& are normally partly'.';'

soncittaeA, wvih this mineral preferentially attaoldiag *

thcr felspar aXo:M£ cleavage plane;? and, fr&bfcuros* ..'



Plate 28.

Aplitr^vein cutting grenite (mottled), and 
enclosing a Jcenolitb of granite. Xenolith 
ic parallel to the aplite strike indicated 
by the direction of the hammer.

H a t e  29*

it ? Gh0l-irie the granite 
x.nolith in a tine grained aplitic £:roimdmass 
a 40. Ciossed nicola* Slide X 4655.



Anlite,s„

This rock type is commonly found ill the grant e, in the 

gneiss bordering the granite, and: underground bn Shab$ttie 

Mine,* ' They arc frequently associated with pegmatites, , 

‘foraing composite voins, and as purq'separatopintriisionQ 

which may be found several miles from the granite oontacb,

% hey consist preeminently of, quartz/ 3 Volume analyses •’ 

showed quartz to 13© constantly in excess of 70#, with a

■ fine sacoharoidal texture, • . ICMa, roefc. ia therefore hard 

and compact, and is extremely resistant to erosion.

Sulphides are commonly found» principally pyrito, -which 

due to the preferential woathennf. is normally leached out, 

giving the rock a poraus, pitted appearance,

Aplite dykes rarely oxoeed 6 feet in width* and-are
}{ . 1 . . >■ ■ *" "  i: 1 . ' ^  ■ i 1 »

normally 1-3-,f © A  wide, with a near vertical dip. ;Harrow . 

'stringers* of aplitie may form offshoots,, from the main,,, dyke* 

These narrow veinlots appear to have preferentially- followed 

joint planes and fractures, and may completely/.enelose small 

bodies of .granite by rejoining>ihe main dyke (Batea 28 & 29), 

She dykes range in colour from a fine, saecharoidal . : 

pure white to a /grey gl wuy  rook. ; She latter coulj .,

bo termod a feisite' and occurs usually in the, gnexss, : 

Psacins into the whiter form along strike, as the' granite

contact i® approached. , ' ■ . : , ... p,, - /

Aplifm sills*» though rare > have boon observed on the



and- .also near the artist ,pf the Prince.of Wales 

range* fh&'se hills > which re^eeattt an outlier of the ■•'/■ 

Ultra'basic complex, are jaot shown on either of the 

li^pst fof they occur approximately 6 miles from the nearest 

•grkiiifrG exposure* She gill,,. whloh is 50^30 f oot thick, .., 

.forms a Resistant capping to' one''of the. smaller peaks4, : ..

Tho aplite is, often coated /̂ith a brown stain, Sue to 

the dec ompob ition of pyrite arid the rare chaloopyrite* '

Many pits and trenches across these veins, are evidence of 

< tbo false hopes that this limonitic staining has brought 

local prospectors* Because of their durability, outcrops 

of aplite have very often been u^sed by the 'ancients* for

milling and grinding purposes. ' , ". ■

" i Aplitos associated with pegmatite, may repl|ce the 

earlier ^ r m e d  quartz and felspar phenoerysts, Iri several 

lo.caliti.es on the granite, almost complete replacement of 

. .these minerals has occurred* and only the skeletal crystal ■ 

' outlines remain as evidence dl their former structure. „ •

; In the east central granite area (Fig* 2), a plug of . 

aplftie material has stopod its way upwards through the - 

« granite, This irregular mass had initially been injected 

:■ mtfe mx$or joint planes in tho granite, it thou expanded , 

>% dnfiltratioh along minor joints and fraettues. Ihe 

r; final aplite intrusion hae therefore a highly irre^ul^ 

border relatienahip with the g^hite* She main ^plication



deduced, fron ibis feature, is that the apl*tio material 1 

laust have bdcn either volatile, 01 .a highly mobile .fluid. ■ 

The cmpiaccnont at this small apl|ite body has:.- therefore '

. many features comparable 'With the’Smam  granite emplacement,•

- Differentiation .of ^ jlite froa granite has frequently/ 

.been- observed in large granite vein&‘in the gneiss, this ' 

t>ro cess has led to the complete segregation of apli^ic •
■ .■ . 1 *■-■ ■ ' ■ - . ' ■ ■ ' 11 " f If1
material, with. its fina£ intrusion as aplite flykes^ .... Tbere- 

f’ori*, at Shabani, it appears that the, aplitea ar©/of the 

normL type in that they are derived from the artf&tallissajfcion. 

of a granitic .melt* representing a residual fractions which 

,.if a fluid, has an extremal'y ...low- viscosity. ..* ? •; ' , _.

Ths Association of Pectab tit e . Wi th A'Olite,

1 Ihis association is a common relatibnsbip with.the fine

r .grained apiite fflaterial normally forming the w e  or*he . :■ 

vein, It is thoaght ;that the^ aplite represents the . 

remai^ittg fluid after eryatallisation of the .^gmatitej 

.*•' and its, granular texture is either due to the exhaustion 

; of therifluxing media’» or to the escape of voiatiles , . 

during the o r g a n i s a t i o n  <>*■ the ̂ egoatitd* An * b c W  

of volatiles undoubtedly occurs, ae evident, ^y the formation 

of muscovite alon^ fractures. Ihe residual solutioh would 

: t e gfore become relatively. dry, forming a suitable fraction

for the formation of ap3,ite*







; \ ' ,<V' '

::/■■ -r"v '•' ' , 8T* ■',

ii It is doubtful whether the aplite could fora a separate, 

later intrusion along the centre of a pegmatite' vein, often 

fo l lo w in g  th© irregularities of the outer pegmatite sidewall. 

This structural relationship must represent a .drop in f> . 

temperature* coupled with a changing coffipositxoh, ieadang to 

the formation of an aplitic Core which would still "he jlmd

and exhibit flow features* ; r '
........ .. . *  _ ■ . '  - 1 •  ̂ i

' Volume analfses of specimens taken across a wide^

granite vein or ton|ue 3?ig. -18, indicate a marked increase 

t ' ip^u&ks! towards the centre , and a c&rr esponfiiwg . decrease 

} ' ;itt felspa^r piese results are tabulated $&Low*, and it is 

! thought illustr&t.e" the eictreae mobility of the granite magma.

*

£•
k

' ;l ... ' Qusrta Rast (m M v .

'■/ &rapftie ferahite border* 31 ; 69 . , ' 

Medium grained granite, 39 j

Aplite :oore, '' . n . 11 , & /

“Many occurrence's show that it is impossible  ̂  ̂

tt«aooifrfe ^gnatite from splits, either in tht «»•»««. 

or in the country rook neighboring the granite.

Occasionally the aplitic matoriil has replaced euhedral 

felspar and quarts crystals in the pegmatite, ind  ̂ ‘ £ 

two separate phases* This ago relationship is ' 

verified by the narrow veinlets of aplite »hat travorn .



^fractures'in the pegmatite./ Complete separation of aplite < 

fi’Gffi pegmatite has occurred, as evident “by the numerous 

aplite, dykes* therefore, miner riuVements must have taken 

-place during th| crystallisation o* the pegmatite and r 

granite, whereto^ the aplitic Material, was concentrated, 

jjossibly draining through fissures* and finally due to 

local readjustment, Injected into late fractures and joint 

'■planes, ;|; ■ ■ , ' ' ■ ' , “ ■ ■ . ' '

Shabanie Mine fetematlt.ea. and At)Iltea. 1 

’’ ■ On Shabanie'' Mine pegmatite and aplite veins occurs ^  

which appear to bo contemporanedus with the chryaotile

- formation,, " These veins are completely altered where 

&xpos'ed in underground development, although pink felspar 

crystal outlinea'can be identified in hand specimens 

collected from 4H‘ - lode, 111 Deaperikdufl1. Seetion# Xh 

thin section, the only mineral identified in the-pegmatite
■ ’ > ' '1 ; ' ' I '

"Iren* »'tt* * Lode was Berlette pseudciftorphiag"felspar*, • 

Several pegmatite and aplite veins have been mapped 

n underground, and it is thought si#nifieant by the writer 

that their strike and dip parallels that otf the talc zones, 

although their width ie considerably less* t\nf insist *

■ for several hundred feet along strike and down dip,1 and 

like the major talc 20nets with which they hppe&r to .be, 

associated, displace the:j’earlier diabase dyke formation.

• * ■ . '''' ■" 88. - '' ' „ - ■ ° ,



Pinching and aweliing .of these veins? are a npratteiiL. 'feature,' " 

though taruly exceeding four feet in width,0 Pale green; .. 

serp€mtini.3ation of the dutilte occurs adjacent to these „ 

veins, and this is identical to the' serpentinisatipn/ 

surrounding chryaotile fibre soaral,' Burthemore, aplltte 

and pegmatite rocks have been found in talc zones, e > g.

2one C, ■ " : /' ‘  ̂ .. 1 ■■ ' . 1' . ^ ; : ■■

Correlation of the Shabanie Mine Aplite 3 and Pegnatltes .
■ . . n . . 'jl- ' " ' n . !i ■■ '

with.those derived firo& the Younger Granite,

lbs granite away from the uain Shabani

mining area,, although underground this di&t&nce could,be 

considerably less, ilevertheleaa quartz, aplite and

pepatite veins can b© traced f W  the granite to the '

Ajltrabasic complex, particularIjr in the “western area; 

therefor© it is proposed that all the apla.ce and pegat&fcite r 

bodies found underground on Shabanie Mine are as jc cited 

with “the g r a n i t e  ettpiacesieat* They cannot be 'denvt-d 

f tm an earlier acid intrusive phase, for they traverse the 

Uttrabasic complex, and displace the later diabase dykes, ̂ ' . 

Jurtherffl^re, the*j are .not associated with a later acid phase,T

• for they are cohtemporaneoua with tl-o talc sone and fih^e •

fqitaation periodi . ' „ ' , " "|

’ , It ia_therefore c o n c l u d e d  that, beyond all .tfeasottab&a ̂

doubt, the pegmatite and aplite veina found in-the Shabani '



- , ■ ■ ■ - , ■ , ■ Fl:"
Ulfcrabasic are associated with, and h m &  ‘becm derived from *.,
',’■''' ;i ■ ■ ' . r ' ' f '"' l;- TV'.'ill"'
the youngor granite intrusion* She reason why thoir strike 

and cti# in tfce iflttf-gtoasic should differ from tno.'r M o t i o n
■ ■ f  , '  1 1 V 1 ■ ,. _

i n  'the ggljsst " i s  duo to tho es-tfelishsd #4f fracture ; ' \  |-

fitern'ift '^8 parallel to'the foliation,: and an
'; ■ - ■ '■ \ ■ , , 1 ' ' . ' '■ ■ L.

the Ultraba^io Et ^-SE,pattern parallel to tho strike of

the irittusion. Shis change in, strike and ,dip h«a be&n

p u t  , forward as a possible explanation for the disappearance ̂

of prominent l a t a  N - S  t r y i n g  quarts vains ai t ' W  tfitra-

basic/gneiss cbiitact, ^id ths (mergence of NV/-SE talc zones

of equal magnitude in the pltrabasic, f^oe ^ ^ d e s c r i p t i o n  ^

'■/■" V" . v " ' . ■ ' " '■'-■■ "■ ■ , '■ " 1  
.-fit quarts viuns)v „ -,i „ i r ■> . . • .• ■ ^

\S1 I 'Ji-
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' m m W &  m  ECOIJOHIC SECTION. "

Iili£oduciion. ” „ ;

Curing the mapping-:af the granite and gneiss, although 

major .trends were observed and recorded, all joint directions 

were mapped in brdor bo eliminate subjective selection and 

no obtain an impartial rusvlt# In the case of the granite,' 

the result a were initial]/ -plotted on the lower hemisphere 

of a Uulff equal angle net, to see if any concentric 

arrangement would cppear. , Ihe results wore then plotted, 

...fas’:' tfhe' giJ.6iSS’ 21)-a’nd granite (Figs, 19 & 20), on a

Schmidt equal area- ne| apd contoured. . ^

! ' \ Anoialieta, ai"isi'ii| during,, the Collection of fracture . " 

dita“s,|e,g, omission oif fractures parallel to the foliation, 

the weighting of Iarg<ji and small "fracturesand variations

ift ,)f ield tecbteiqu^ an4'efficiency over & ̂ Long, period,
• ■ ' * ■ " i *. ; ■ ■ ■> .*■ - ■' ■■ ' ■. ” </ 

rioted, and j ay* aocouMf foir ̂ lie.Qccasional .random plot, but

.those a n  i It by the % r  it or to be at a minimum* , .■ '

" fi-bnifttiurfl'ii in the &ranile>'\ j , "
, , ,„ , , .. y . .  , ,  ^

aensir.ft ..t>oitit,f!. ' (  ̂ ^

No, evidence was observed in the field of, linear or 

pl&ty flow structures in the* main granite, i.e* flow lines 

as indioated by parallel!ski of phettoor^sts, needle-shaped^ ̂ 

crystals* irpitt̂ les ̂ segregations, slots or xenolitfes* , ^ 

Ilierpfw®.jst'QB& joints* as strictly defined by Balfe (193/) i



cannot occur, i.e./those joints that a u arranged '

pcrpendio’Ullifiy" to-..primary .flow g'truotvir6&. „ .She long, : 

regular, and prominent jointsr that strike at a large 

angle to , the long axis - of - the , granitic .at Shabani, have 

boon termed tension joints, and in a broad sense are 

identical to cross-joints* In .the western area the joints 

dip consistently eastwards at a steep angle, which 'towards 

the centre of the granite becomes nearly vorticali.;. The 

eastern area has a lover yorcentage of exposed granite, 

but the dip again/is nearly vortical,.' As1 the margin of 

the..granite is approached > the tension joints become 

tangential to it* -. this ,M' parti-cuXsttfty notioesblc m  the 

well exposed western area*. - , , "-x

The I'fension joints fall into two main sets1., a 320 - 

350° striking ^rcup'generally dipping; steeply cast, and a 

^7-5̂ “2950,' group which'' are normally vortie 45, in dip* , 

Statistic liy> the '5'20°-55-0° s&t predominate ijn the western 

«am* Those, relationships are diaeornable onX^he m a m  

'^Structural map' (fig* 2), and are plotted,on the ,

, jftoreegraphic projections 19 & 20)* C j ; •. • ...

Aplites on the granite tend to align themselves . ■ 

.parallel to .the 320a~3$0° set, whilst the basic dykes - 

generally follow the more westerly set, . l‘ho two sots^of 

Dolnts,.obviously fomud at approximately the same, time,. 

tov in th§ centre and north of the body the aplitea cut,



the basic dykes, whilst in the south the opposite 

telftHonshipJjoias* It is believed that the retaining ' 

£orc< & operating in„the foliated, gneiss were slight!^ / '

: different frojti those in the Bulawayan WdijKS'ftfcs ' ■ .

yariat.io'n, has been reflected in,, the, two sots of tone ion 

Joints in the granite, . ,

’ Although flow lines-have not been ' idontif issd on the - ’’ 

.wain granite, the granite veins that arcs found at tho contact 

have flowed outwards froitt 'the granite, .decreasing in width ";i 

, as they bx:& traced into the gneiss, Therefore, if the „• , 

granite'1 had boon primarily em^laeed' by a, Vertical itttrusioa ; 

of granitic Material along ,a major ciuotal tohaiott. 

striking then the granite >, ' * ru&ebing its roof * .

eiovs-tion* must have expanded radially outwards from the, ; 

fracture to form its pro sent. .elongated outline, incro.asihg ̂  

upward surges of the molt would havo their greatest effect 

. along thts line .of the original fracture > creating dominant 

lift’ear .tension joints*' or 13* joints (01oosr> 1923)» in 'this 

area, - Those would he well .developed in tho centro* for ,-m ■ 

invtliis region the interior would still be partly,.molten* 

aiid-'tber0f.oro assist in the dragging fpoti $£ the'tension 

joints in "the1-fro^on shell, tbh .grpat|st moveacnt being , . 

along'the long axis of the granite, IThose joints would 

U n d  to 'diminish outwarde;:/iowarda the .granite margin* where 

' the. horizontal force eoatp^kcnt would bo rosiiifcod py ; ; ■



Plate 30.

i n c l i n e d in f ani^ '  . Matter plane 
S S i  i 1 otet-per pis no inclined SB.
length of photograph 16 feet.



consolidating magma/ As this change took place* so the 

strike of the tension joints would alter, and may have 

bocofcs'^J^-l-uenccd bjr other jilting processes*. e* g*. 

longitudinal joi^frs and marginal jjoiftts,, - '

■ ' ■ ' ; ' " ' ■ ■ 1 'V, .. ■' ,,0■ ■ f-, ,■ ■ 1 ■ .

Longitudinal Joints. /

These joints strike,, parallel to the lone: axis of the 

-.granite, and haver,been‘plotted on a stereo net 19 & 20)

They are frequently composed, of two.t planes, with the flatter 

plane dipping 1IW at 30° ort average, and the steep plane 

dipping SE (Plate 30),f?' Eefer&nce concerning longitudinal 

joints or 'B1 joints have noit satiafactoriW explained 

their origin, e>g. Balk (1957) and Hills (19W)> It may ‘ 

be significant that the inclination of the two sets at , 

Shabani, i^e* to the ,SE;m d ;HW )̂ i&.labile! to the roof of 

the granite* wbic|i slopes gently to the Nl/ and steeply to ;

the SE. 'r - 1 e _ i{ .

r Xf they are fractures formed by the si^pls upsurge of

magma as suggested by fialk, they should have one p %m$

dipping parallel -U. the verti^l force component* However,

if the granite is confined* and th® rock resists.plastic v

flow* two sets of Shear1’ aonee would occur; theafi could be

correlated with,,the two dip directions observed at ShabaM,;

providing the main upward compressive force wa^ inclined, ,

at i-'fo0 to the IS. Furthermore, this weald ita^ly^that u



the main granite intrusion was similarly inclined:',' ■unless 

there has been later crustal iiltihg, of the area in this 1 

direction. $,s. the granite contact is approached, the 

joints frequently show a slight curve’parallel to the 

coft'tact* Dyke material .may form along the .steeper joint 

surfacei usually as an offshoot from the main tejrisional dykte 

direction,: ~ ^  ̂ f

Flat Lying joints. " ■; - ■■ - .. . ,, ■ -j ; A

These, joints are’probably normally the result of ! 4  | 

exfoliation,, except where weathering has produced a i]

castellated fe&turef in the labfcer;, case, ;the flat lyittl'g
' ■" - . ■ ■' , 'i ■' . . !' 
joints visible in the-vertical cliff secv'ions could ,i
■ : ' ■ . - ( 1 . ' ' ' " 1 1 A
represent a primary fracture. As a result,of the lackj,of 

«i3f0oia£io.u of these joints with contemporaneous of .lat^r 

granitic intrusive^ e.g. aplite r quartVveina , e|o., and 

considering the relatively few good exposures, the joints ■ 

are taken to represent load release, fractures? resulting;; , 

frots;the erosion and removal of overlying-material* 1

lavement Picturing and., Gone1. PraoturlMV , ; - K-J i "

In certain flat, well exposed areas; on the granite, 

vhers has formed rigid f geometrical pattern of cloMly . 

spaced fraotures» jbtaraectiag at right angXes* This 

grid; pattern is foJked of reictanglea/6.,i *,9“, and afeeafrs v
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"' , - ; - . ' " ' ^6v ' ! %  ■«" w'- - 

i similar to an artificial pavement (Plate 31) < ' ,.It is " 

thought /to have resulted from the we(athetffcng of a flat 

surface, tciiis is a minor feature only, and is not ' 

typical of the normal, granite but £t must reflect* j

“ ra linear structural weakness in tlie rock* ^ 1 ' h i s ' o d u l c l ? -.41 

&evf0x>p during the cooling of the granite, If the lo-bi for '■ “ r 

crystallisation were sicced at regular intervals, ,, ' V;

Cone fractures (Hate 32), are againHa ninor feature* . 

; cbnslgtin<g of a small 6"-12" diameter crater .from v4iiohv ;

radial craoke have?'developed* the ii$ of the crater may 

be aft itidh above the level of the granite surface. \ 's

l^robfibly they merely represent potBoles forming on a f'lafc ~ 

surfade, although a ooinparisott could be drawn with the ,

fracture loattern fdr&ed after a bubble of thick taud had ,

- burst* - , ■ ” ,■ , 0- " ■■.. " 1 ' : -

Ttose iaiuo-r-’ features' ih tltietoselves are, not important* •, 

b*at it is ttwugfc* that they add further weight to the, , ..

4 hypothesis of a ttagmatoo emplacement of the gr^ite., , .

Tiftte Fractures., , s : •'

, ' two types have been recognised* „ ■ ' ir ..

{&) These traverse all e&rlier structures i n ‘variotiti , ^

directions,, although a m  trend appears to dominate (Tig. 23)*
. ' 1 ’ ^  . ' ■■ ■ 1

they can frei^mtiy be traced over a-^onsiderable^ length, of

■ ' "strike. £hin;'secfcionii of granite bordering these fractures-'



Plate 33.

Micrograph of granite, showing early fracturing 
of piagioclase lamellae, not reflected in the 
encompassing minerals (mainly nicrocline-
microperthite). X 26. Grossed nicols.
Slide X 4805.

Plate 34*

Micrograph of narrow granite v&in cutting 
earlier microcline-perthite phenocryst (ui).
X 26. woeiefi nicols. Slide X 4G84.



' • , ■ : JJ O -
show an autoclastic formation (Plate 33), Tho1̂ often

} displace e^lier ^actures arid dykes, bt!it» differ from (To)

- in 'bein r̂well de-vpljpn.d Mdr-readily visible in the,̂ granite

pfPlate £3)» ■' 1 , ■ : ■ . . ' ' ' ; v

■ (t>| Short fractures;, causing mirier displacement of ' 

lamprophytfe and split# dykes, but not dieeernable in the - 

granite (Plate 22). ' ’ This -euggeajks—that heat emanating 

from the .-magma'..either once more rendered the granite , =;-> 

plastic:, or caused reeryst&ilisation and annealing cfl>the« 

dislocations. •.ftat-e injection of granitic, materialha,a %,

-. also taken place along late fractures in the granite, . r." 

^late 34) >
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The greater proportion of i;he gneiss airplays a 

distinct foliation, having a strike < r 330°^360^y and ■ 

dipping steeply to the east (Fig; 21) .  The banding'or . 

foliation is normally of the order of a few millimetres 

in width, consisting of , layers of quartz iind.• -SausauriSiised 

felspar, RlVernatjng with varying concentrations; of mica 

and amphiboles (Hates 3rj and 3C). The quartz-rich bands 

frequently stand out as resistant riba oh the weathered 

surface. Local changes in the gneiss foliatiort, when 

mapped in detail, h ,«u' proved extremely useful in analysing"

the structural history of the area, /•' //
; ' 1 . ' /' 11 -■ jf •, .

" ' '^l ' | ! m J/ fj, . -,

■Bui aw ayan/One 1 s & Contact. r - 1 " ■ " r / r,

, ' 'Sfoar the .contact with-the Bulawayan rocks, the fjnsi s s ^  

"foliation can./be seen,, to awing parallel to |he ^trl/e, bf /

the Bulawayan, (frig* 2)* ; •$$a^dooe not aĝ fee with' the , 7 "■
■■ ’ 1 . . H // ' >/ ■. "
findings of Keep d92,9) / tttao remarks on tile ang|.4'that, Jhe

gneiss foliation .makes with'the Bulawaya|i)-!aa^ recording ■

it as an, untteufeV'feature, Gnl?1 in aou^i/bf . . /

ths area mapped (i'ig* 2'),-did the gnaf.&& *oMati<^i/ •
■ . . " - - • r 1 ’■> , ' 1 h '.-v,/ ■ . //' ■ . ■ •?'
direction avro& with the observations ox Knep {op-* Git. ) * ,
;; ' “ ■. ; - ; .. . / /  /" ■■ 

The more norual orientation parall|iy/to the Bu^awayaii;

strike, is- probably due te, the alignment ef'/he foMatibn
1 ■11 ' ■ 1 - -• - /*'' A V' 1 , . // •?> ; if "
layers- near ^he contact porpendicuiai?; to the regibna.!,,

6jiA09B&i^ni M' , ' '/ V,/ ' - - " 1 ,

Structures xn the: gneiss, 7 ■■■;



Fine ^ntiss foliation i-ur-»iicl lo the haruaer 
bndie , b c i n c > ;t by ointi nL .

XJ1 < > t T; 36.

01' t h e  ;>; n e i : ; s  f m l  1 ;■ > i - , n ,  • i t t ,

r^unrer rvunitu Wii^riul ir: i u i nr tr-ti .jv’r.-'i 
1 r nature "



Two ages of folding have been established in the gneiss 

near the Bulawayan contact* In a tributary of the Sbabi 

river, an early antjclina,l structure trends parallel to the 

Bulawayan strike, and plunges SSE, !C hi a feature can be 

traced for 100 feet ialong strike* and is thought to link up 

with an anticlinal sfruetur© in the gneiss further south*

It appears that- the gneiss foliation was initially moulded 

by the £ain compressive force, and finally folded* '

Later minor folds were developed at right* angles to 

the anticlinal strueture^describecT above, JCftese folds at ,, 

one outcrop were found ts6 plungeŝ '/S'W at 24°* Josslbly they 

may have developed through the slight upheaval of the 

marginal 'rocks during the eiaplaceiiient of the granite. it 

appears certain that these.,M3W trending folds are later

than the formation of the Bulawa^an eugeosyncline, having
. - - ■ , 0  ̂ ■’ , 1 , ■ 1 *  '■

been superimposed on an earlier fold structure, and hiving 

formed t& rl$ht angles to the regional compressive force

direction* ■■ ■ , • „ , .. , ,,c: -

3 The development, of tear faults striking ENB in the* 

Bulawayan,1 efflphasiSQS the strong horizontal compressive 

forces operating during ,'tbifV period, 1’heae faults do net, 

displace later adid intrusives, o*g* aplltee or quarts* ̂

veins, , ' 1 n :  ̂>, /n -p " . T ■ v;n, 

' JSvideneo for the $hptm having already developed a 

preferrea llneatlon pridr to the Bulawayan Orogeny, can be



seen in the banded gneiss pebbles that occur in the 

Bulawayan basal conglomerate. " :

Anvphibolite. , ;  ̂ "

The atnphibolite Occurrence is thought to represent a

pre-Bulawayan ultrabasie or basic intrusiori| possibly of
■ . . ■' ; <f 1 ' ■ ' ' _ 1 . 
Sobaltwian age. It has been subjected to the forces which

- ' ■■■' ' - ■ ' ■ - - ■■ ' ■ . ' : ' ■... ■ ,■ r\ 
led to the: format ion of the gneiss basement, with which it '■;

has a diffuse contact* At the southern extremity of the ;

amphibolite it grades"into a hornblende-gneisa, with the-, '

hornblende? crystals erdentatedr;parallel to the surrounding

gneiss lileatioh* JRemnants of .amphibolite are found for '

considerable distances into the gneiss (Hate 37 & fig« 253).

flra Effect of the Shnbanl Ultrabasic Intrusio.n on the Gneiss.

On the northern contact the gneiss is discordant with 

the Ultrabasic* the iktter cuttitig the ghci&s foliation at

' ■■ ' ' A -■ ' ' /J j- 4
* {ijA aMle* On thq southern side, due- to the alignment "
I / s;, , " ■ ... ; v

. Wit shfc uiiftjisa ffrliafcir'i with the Bulawayan formation* the J-

grt'rl3a bjaiidî it ic 'iRtsrdo&tod at a lower angle , or may .be

parallel . ,

°The tohatmai UiW.Jueic dips a  an angle o f t  B0° to the
; 1 , : A . IV \i 1 ■ ! ; . ■ . n U .. *4* ■ 0  ' • ■ I ' . •

south in the weate:rn arc.--., eot/araS viuh -;/30 south in the 

centraljShabani? Mine portion# /'cla'AUii of the tJlt^abasic 

in ttee oentfal a?;£»> with tavu axis pei&llfil to the .



Plate 37.

in S“iss —



main intrusion, has been suggested by Laubscber (1963) to 

accountpJar -fche Ad Valoroto and Prince of Wales ultrabasic „■ 

..outliers.*- ' ■ . ■■ ■ „

There i/is no evidence of folding in the western oxtreffiity 

of the yitrabasic, Displacement of the gneiss., arising 

from the intrusion of the Ultrabasic west of'tho Koneybird „ 

Mine, has however been taken up by small soele Rupturing 

and folding, The faulting of the banded gneis| feotwall, 

shows f^.^gular dxB^aoeaiont northwards on tho/'̂ .g'feern side ' 

of the north trending shear planes*. Conversely)' In the $ 

ftangihgwall gneiss, the main alovement It south ott^the 

oWtern flank of similar' shears. Due-to- the thiciening .
,'V . . 1 4 A\ ... *

of\the Ultrabasie sill eastwards, these would be tĥ , \

> natiiral displacement features* if the gneiss had ^Ofbrnied 

: as a\brittle host during tho intrusion of an Ultra|mslo 

■■ Wedge* " .■ - t; - * j , , ;" ,'

The Effect of the Granite Intrusion on the,Gneiss, , '

Axial planar traces in the gneiss, foliation have been - 

interpolated wherever there has bean sitiffiolent data,'; In

■ .the gnoisfe bordering1 the SE oontact of the younger lunifc^ 

two such axial pianos converge southwards in a !V» ior.rution, 

From tho m a p  ( n g >  2 ) / the granite shows ,a flight outward 

bulge in this area, which appears to have,.upliftod th« 

adjacent gneiss border, . Shis slight Uplift of6 «i© gneiss

■' ; ■ : ' ■■ ' ;  ' '  "• 101 , ■ • { , ,



'̂".̂ 11 scr-lp frscturih*- mid 'lisul^eoKenb of 
'ey, o-rutic c<tr.a in U o  '



' ■ ' ■ " ' ' - l 0 2 '  :  , - : \ 

1 1 " 1 ■ o' 0 ' 1 ' ' .. ' ' ■ ' ' ' ~

is''further supported by the change in;dip of the foliation 

, to* the wjssl, and its alighmant to the granite contact.

/" ■ The a lal pianos of minor fold axes in the%arginal / 

gneiss havev&lso been'found to plunge at a flat angle 

from the granite'contact> indicating that doling has taifett 

place. Erdm those structures, the slope of the dome appears 

to vary between 10°~21°, « .

1,, lateral expansion of/ the western ’nose!' of the Sibozo 

granite is reflected in the crumpling of grids sic banding 

in this area, with cleavage developing in the less competent 

bands. ' c ' ' v " -

The granite/gneiss contact is Veil exposed ■©», the 

southern granite bolder* In one locality, a tottguo of 

granite has flowed along a curving fissure into the gneiss.

$ho following observations and deduction's' have been made 

from a detailed examination of this’ exposure, arid verified 

by contact features observed elsewhere, , . '

: (1) , Some',of tfte.qmrta bands in tbo gneiss have formed by •.

, , the permeation; of quarts and felspar aio^g foliation ̂ planes*

A notlogable increase in these bands occurs in the gft&iss 

as the 'iranitc contact is approached from the SB. It is 

•''therefore often difficult to distinguish the original 

banding from these late i^dction bands, away from the 

contact (Hate 38)* Variations:in vein widths, and the 

fact .that pink porthitic miiieral assetiiblagos havc( a_l
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vdegree* of fracturing* are fsia'iures used in identificV^fln^'
' - 1 o 1 -:■ . A <ct ,
(2) Prior toVthe intrusion of the granite tongue IS ) ,

- fracturing? developed, making; a lar#  angle with “tbo gneiss

foliation* V This fc'&t|ire, baa beenvobseryed in other i ncj.ss 

exposures near the grange, contact, |)r.om thu .displaccmont,^ 

of the balding, the gneiss appears to have been fractured 

into nsfrr.o  ̂strips ̂ wfoietyhavo-'beea. 1 shunted* .-'away from the 

granite intrusion {Platti 39). leather joints are 

occasionally associated with those small", shears, which may 

htiva originated, froni a flight "upheaval of the ghaiss during
1‘ ■ O ... ' '

the granite- /''' . ' , 7  .

(3) Praettires or- aohe#., parallel-: to the granito-^ „ 

contact* ’Wppoar to bevo acted as thermal channelvays, ^

' ihoir of feet is tc soften tha 'gaois.eî n'.ttte immediate  ̂ ■ 

vicinity, which results in ptynmatic or slump folding.of 

the gneiss quartz bands ,{3?ig." 22&)> and Bay ‘eventually 

completely^ oblitarats the local foliation. xhe importance 

, of this foattt»o."is stroase&^ocausd • it. pr-ovl’aca an •• • j. h .

indication of the Waper&ture of the granite* anj. the ,. .

^ physic&i! state, of the gneiss hast rock during the .granite  ̂

emplacement. -VRaad (X9 3 1 )>id'Wilson (195a) consider that 

ptygmatic ^sins are formed during the ittjtQ^on $$ <9M** t. , 

veins* whereby ■ **u<sKtW  talwa place trtwi the veilV  ̂

encounters a resistant rock* Other vttiters,,l?0lisy ’ :

,veins ars cantortsd when p l a s t i c *  and enclossd in ,



-host rook has taken place when the quartzo-i’elspathie...^/'
■ ■ . ■ . ■ ,■■■"■ 1 " 1 ■ ■ " ' • 
minerals were in a liquid or plastic. state. /

ductile country rock. In either case, a softening of the-,
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1 1 ' Quarts Veins, , ...... L:j

Quartz Veins Associated with the Younger G-ranlto. ,j

Two yets of quartz veins associated with the younger *A

granite intrusion have been identified in' the area. These |;’
' " : v ■ ' , ■■ 11 ' ' 1 -- - : ' , ’’C

are summarises b^low:*-, 1 - ■ ■ .

(1). The earliest group strike parallel to the elongation 

direction of the ^r^nite, i. e. H35° ~ 65°E, arid"dip ,> 

vertically. s; usually■ fork airily 'narrow veins, with 

a short strike lengths an exception being a prominent 

15-25 ft. wide 'buck1 quartz vein in tho W  granite area ' 

(Fig. 2). ^They are of tto economic interest^ consisting 

almost entirely of a barren, milky white charts, with a •, 

small amount of pink pettln l o felspar. Siiose veins are 

the oldest 'in the granite, and frequently displace the

•lam ^pbvres (fig , 25)V  ' ttfttikauritiW:la ,0ecasi0f t a ^

along the" vertical vein walls, ,,  ̂ ;

(2) 3y far the most distinctive and “prolific are the nortb- 

trwdins quart^ V i n s .  Variations in strike may occur 

from N s V t o  I10 °E , but in general'they follow the gneiss 

rtijWiiar aireoti&i with a vertical to jp 9*  «*- ' AlthpgH 

thw are pra.dominently cemtomt «* » white 4uartE’ ;

atn«r«l » • - » « “  ^  ^  *”

the er« n e. , * »  » « « »  ^  •s l w U '

. " « « * » « •  ■ * * * •  blrt m t n
■u ' _ ■ ; '' )}
have no eoanoaic value, , -

. u w n  .correlate with the granite 
ffbe QUarta'-veins rhave been oo rr^  ,



'emplacement, and-, represent a residual siliceous concGu+irate, 

Having a low viscosity, the solutions would escape along 

joint plants in the granite;, and then along bhe gneiss 

foliation t>lanes', in which major fractures, parallel to the 

foliation, would have formed ..during thtf dev^lopi^nt of the 

Bulavayaft euge.osyholine., and1 tte emplacement of tiie granite* 

Although these quartz veins are ’indisputably later* . , 

than the.Shabani Ultr&baslc/'one of the artpMalies 

encountered in field 'W pping  la the^r tendency to .M ie  out* ' 

at the OltrabaMe talc footwall contact; Having a vertical 

"to 80°S dip, and a true thicMca^ of up "fee-ICO feet ,\:the!|e 

veins can b« traced alottg a continuous, or alijjj^Xy"faulted 

Strike* for; several stiles (I’ig. 1) / ;  *n  is  p r i s e d ' that; \v 

these-prominent quarts: veins are associated with the talc

■ %mes in the Shabani llltrabfesic, ahd with the formation of . 

uhfysotile asbestos, for the'following r^sOns;- ,, 1 . .

(a) The strike of the steeply <3ipi»# y«ia* ■ M e

by the gneiseio foliation, M  the^fore .solutions taking'': 

this pa/bh would1 be sweated b /t h s  tfltrabaaic .ffnfcrttsxv* . , _ 

barrieiv" ttew  confined solutions probably tome* tie" ■ 

irregular bodies of f lu e n t ly  found In the footTOll

; tale zone of the (JltrabasioV and in  the adjacent gneiss, 

footwall in the central and eastern areas. .

(b) a »  f u t u r e  pattern. «  the m t ^ i o  » n , i Ste 

t f t o t  shear 80M e , «t i :W °  to the



generaXly striking |W to NW}-i.e* nearly paraXXel to the 

strike of tbs Ultr&basic Intrusion. ,$herefore j carbonate— 

rich, siliceous hydro^nei ip,1 lolutiotts encountering the 

iJltrabcaic .intrusim , /o ad  initially flow upwards along

the fodtvaXJ' contact; which dips at 30-50°S, and finally
, : • , ll \ ' . - . ' 1 ' , . . .

aX^ng the, intersecting shear zones} . i., e». the^siXficeoua , 

solutions would infilvrate- along the est&blishe'd fracture 

pattern, formitNg the talc-carbohate zones and footw&ll^ ^  . 

•(c) iApXites'-.and pegmatites 'fpunduna&i.g:ounu are related 

to the period -of younger granite intrusion* Therefore, it 

id-logical to suppose that the quaitz veins,-which .are-, also 

.associated with m granite and are'.'far dare p ro life  In the . 

gneiss, must have also reached the naai^ Ultyabaaio body, and 

:;are now represented by the talc aones* =\v - • ... ,. „ -
■ 1 "■ ( - , ■ . \  i 1 Ci

(d) In order for ^hrysotile fibre to form 'in th* ^antity 

found, at Bhabani* an, abuntiant and steady 8om*e oT,. hydro- J-\ 

thermal solutions, spread over .a considerable--^erikd.-pi r, 

time, is required. I'm  period of chrysofeile format*Pxi •• --yj 

coincides with the intrusion of the yfcttnger g ra n i^ , and the 

necessary time, requirement would concur with^he cooling of 

the granite and the emission of^iXiceous solutions-# :

(o) She disappearance of Large,.* pos.t-UXtrabasic quartz 

veins- at the LXtt'&b&sic footwaXX contact> ieqtiireo. an ^

and reason (t>) is the only lo^caX,answer, .

(f) The width, (3Q.-XOO‘ )» and strike of the talc - xn



the U1trSbasic is compa liable to the si&e of Quartz veins in 

the gneiss. JFuriheraqr^/both featUfcSiS atfu later than the 

intrusion of diabase 'dyke&i ; '■ . . ;;

(g) Narrow aplite arid pegmatite" veins can be found under™ 

ground,;  and they are intruded parallel to the tale 'zones, 

e.g. Block 7 orebody (5.70 Section), 3hjrther»oro, pegmatite 

1’emnants have be.on f  >u.*i within a talc zone (22one The

" •otrikc'. of: these acid iHTUSlyes is, therefore completely- ,, 

i3j.scordant with the te’ iike of similar1 bodies in the gneiss/,; 

(h}.; VO'e'CftSidttSlly Split 3 and quartz'veins Can be traced 

along «t*i'<e frost Kne\$p.eiW' into the Uiti‘abai;ic sc talc ••' 

f ( l l g / l )  ftir.tttday. area*. lear tb<3 Honoybird 

.Mine, these veins have been followed from the granite .
' ' ' ■■ , “ _ " ^ ,, , ,; ' - V) n

through the. gneiss, to the Oltrabasic fo0twallMl?i% £)*;.' 0 

(i ) The central portion of th^ ,bani Ultrabasic ia the . 

main fibrer*beai‘ing area* Solutions would naturally be&pEie 

.. trapped acre in -the centrethan  on ehe• at&frgins*

■ Mittefr&liaad •'QttSfctg.. Veins, ■ „ - .... ,. ^

A third set of quartz: veins dttctir in the mapped Area

.(fig*. 2 h  trending H3i3° - 335°, with a vertical to; 70°B 

ilip* They are sub-parallel'to the "elongation of - 't^e . 

Bulaw.ayan geosyncline,* and displace all previously described 

^ogaatite, .aplite and ^uarfca'.veins*' In contrast to the 

earlier' quartz ^ i n s , they, a^e .slightly' mineralised, and ,• 

'the quarts has a distinctive glasoj? bitie colour* One v *■ j



at the Warr'.k claims, hasheen traced from the, Bulawayah to 

the. gratiite veontadt j. on the margin of which it disappears*’ 

having diffus&d aldng fractures, and joint planes, in the 

"■-granite,* : ■ ; ;■ , ■ V;,_ ■, , ' - , . _ , ," ", -

: 'V  'iJStie'to the depth of oxidation, freab specimens Of the 

mineralised quartz■were difficult to obtain. On the Warrik 

"claimsi, the shafts are filled, with water to ‘within 20- 30, , 

feet of Surface;; , above'this line ,tbe vein is completely 3 

oxidised, The weathered1'rock appears as a low grade copper** 

iron gossan, Specimens' of a poorly fractured'quarts* did 

however show remnants of pyrite*. chaloopyrite- and galena,! V 

Intensive prospecting, in the form of exploratory 

trenches and pits., has he eh carried out on,these veins., due 

to their encouraging liaonitic surface, outcrop,. ' Panning 

of several outcrops was attempted, hut only traces of colour,,
*' 1 ' ■. .I \ '

were obtained* , \ ■ , ' ■ \ ' ,.

These low grade quarts reefs are believed to -be pari; of 

the regional gold vein network,; representing offshoots from 

,the major g^ld hearing channels*, This supposition is . y  

supported "by the following observations:-- ,

(a) There, .is only one''period of, .gold Mineralisation , 

established in the District, and this is ttktt *<= 1)8 w te  

-Bvaftwayan or Shamvian age. With «>» eweptioa ♦ » *  

U - W H M W  W  formation. (*t» « m * U *  is thii 

Hfaira Minei where an offshoot' IM t  the M in  roaf aieslaoes



(b) The loci of the gold mineralisation appears to be in «i 

the Bulawayan rocks. r. Gold is also found in the adjacent , 

gneiss4 but only along ma jox- shear planes j and even'then

does not extend any greats distance into the gneiss , s .g . ' 

the Sabi, Sabi Vlei and Canada gold mint,s. . . J’rotsi1 these " ! 

major* channolw&ys in the gneiss, smaller offshootsr-carrying■■ y,\ 

erratic and generally low grade falues would occur, e.g. j

the Dove and War rile elgditts* I
" • ■ ' . 5 1 • ■ O  .. 'A

■ . . . . ■ 1 , 1 ■ ' v

(c) Kany of fche gold bearing veins are distinguished by a 

blue, glassy ciuarts, heavily fractured and stained with-, 7 

iron oxides, features ehafaeteristlc. of the 3l!56 - 2:>5°



Micrograph of a polished section 
sno’ anr  -old (white) in ma^ne-jite
U r e y ) ,  The gold ba-* formed 
along cleavage plane a in the
magnesite. Shabanie Mine. X 70,



EoonoffjL^Minerals Ataid ln:the Shabani^B,elln-£W.c' District* 

flold Mineralisation. C : ■; ^ V  " . ■ ' - ■ ■ 'C^ , ■

Large ^luab^ra of gold boating quarts veins oecu» „ . 

tteaugtout 4b© Sbabani-Belittgwo JJistrlpt* Gdld mining 

opened up this' part of: Southern Rhodesia In the 1890,' 

and'h$£b2te these- early'-pioneers, - the Ancientis, had found  ̂

and worked c-b of the gold nines im&vm/today. -Jnfortunately 

the capricious dispersion-of gold'Valyas* couplcd yifch bad 

mining- practice, i n ' c a s e s ,  has resulted in the premature

closure of' most.of t * gold- m i^A . ,, ' v :. -s.; - ••

_ Gold'fias b^en found Eia;iniy iii', roe^s of, the Bulavuyan 

Series-and In  the neighbouring g n e iss  It has also been, .. 

'found ututaiground on Shabanie Mine* associated 'With date- ; 

outting shear zones in the footwalifl.talo -and adjaoent gneiss 

(PJatS 40 )., The'r'c^havd boon no si|na tff gold mineralisation

•to, datefitt the intrusive granite*  ̂ ' , , " > -

• ’ " 'i’v;o ,.:gold prospects wo:»o examined near'-the granite/ i fr  ̂ , 

conilpot, 'dnd those, are described b|low, - , - - 

4 Q '1>ivs- ,or Pove.r^liiitta., * , , : ,

/  , & £  W e  described by Keep- i»,- 1929, # o ;W *  them 

famurablo^rtiport, The- claims ar* situated on low lying 

gneiss b ^ V ^ n '  tha.liranit-e hills * . . 1X0 the m ,  and the., : 

,:;-Ultrabaaio' hills 1 mile. to the SB* jib* vein widens,from ■ 

f i n c h e s 't o  S,feet>' end strips 'from  tat s% *

W -  # 0 0  feet , although- it ia not heaviir f r a i l s e d  ,/



Plate 41.

Micrograph of cbalcopyrite core (white), being 
replaced by covellite (dark grey) with a rim 
of chalcocite (light grey). Dove Claims.
X 120, Polished section.

H a te  42.

Micrograph of growth rings in cbalcopyrite. 
Dove Claims. X 120. Polished section.



for this entire length. The, dip of the vein is from -30°SE 

to vertical, and .follows a shear a&i.u in the gneiss. On 

the widest part of the reef an S0° ikclinM  shaft has been 

sunk, but could KOt bo ©ntoVocl duo f3Lwoc.-.ng to within - 

1*3 'foou -of oUi’Xaoei iBoth oho hanging and fc6tw:ill gnoiai}

115 highly sheared and incompetent, :

Samples, taken aeross the,, roof i;crushod and ,

they showed traces, of gold up to ,5 'dwt̂ , Polished,lections
1 ■ 1 ■ ' ■ '. ' *' \ -i c<- ' ' ; ' '■ ’  ' ' ■ 1 ‘

were mads from two specimens,1 and the:' fallowing sulphide;^

minerals identified!;- pyrite, chalcopyriM,.Jsovellite _and •'

ehailacit&; -The cbaloopyrite forms the cord of covollite , ,

e- stole, Whose rim is being replaoed by 6haloocito (Platec •

, 4i  & 4 .̂) „ eoj:/(;was notidentified in'the, specimens. ,

eSsafeimdi llie1 ,gangua min&ral is ^uart.K;,-having a dark

blue glassy colour j with nuier^ua fractures and cavities,

.stained with iron, copper oxides, Galena was identified ,

in other hand ^ c im e n s  collated  from exploratory trenches

f and pits. If  the water problem can bo overcomeand

l providine ih o  gold. values -poraifit with depth., m *  J W * * "

• :would stili: bB-vo&jty further .investigation, . , • •

. ’ fhd u'&rrilc Claims. ■. ■ ' ' . ■ , ” , ■ , '

“ * h M .  'claims are situated apsroxiBatoly i  *11* .*>«**’

of tho gratiito/Builawayan contact* . Itay conaiot of two, „

’ x. » ft f«et wide * striking, tf28 W tod 
parallel cm *** reefsf 7 and ,8 foot; www, , ,

dipping 75CE» , 3!ho veins are separated by 15 ; '

", r  ' ■■ ; '' . . 1 1 2 .  V  ■; M



serpentinised Ultrabasic reek. The exploratory shafts 

have been developed on the ea&fcern vein, an5 a deep pit • 

excavated on the western vein. Their s'-j1 ikt, 1ms been 

proved for 700 feet, arid can be beared for a further 500 

feet in a. ngMtfe’.jaee&ie field.., The claims were registered 

in Bulawayo in i960, but. have since lapse.dr at present the 

shafts are filled  with water to within 20 feet of surface*

. Specimens were taken from both reefs, which contain 

, the normal dark: blue quartz, deeply pitted witb litoonita 

difecolouratibn/ The main minerals, identified were pyrite "

1 and chalcopyrite; no visible gold could be seen under the 

binoc|lar ticrpscope, although traces were found Qn panned 

samples^ the' hangingwall contact for both veins is a soft, 

green chlorite schist w ith 'scattered garnets. The garnets 

ve% deep red, .and rarely exceed $-6'star* in sis^S they . . 

approach aliaandihe in composition, and are' identical to 

, those garnets found in narrow talc bands in the gneiss, f| , 

'Vto f ootwall contact consists o f ^ h ig h ly  sheared serpentine 

for 3 feet , which then grades ’Jftjf a ^ i v e ,  coEpetent ,,

blue-biaok serpentine*, ■ , ■' .. ' , ' :

’ Those reefs « • »8 low # » « * * *  th«  tav<i 4

long rtfikelength, only 60 foot of.which tat. boon opened

up by pit, and croas-tronchea. l i  *  * * * « ? *>  PO^iblo

•Pn̂ nfl along strike* particularly 
that higher, values oould ■ ' - ' - ... ; „ ; , ^

in W  f^onM blo e t e t ir * .?  ; ' '



intersection of earlier dylces dr frafttures*

Other Neigb'b&tirin/y Sold fifties. '

A study of ,the„ goijd mir.availsAtioh in (the District was 

undertaken during tlvi darly stages o:‘ tbi*' L»;v (satiation,

for it appeared that, with tile establishment of a late period

■' ' ■ , ■ " ' - ' "" ' ■" I] : ' ' r
of g£.'Aite intrusion, a source for the..l^/droth&rrjal., gold

.bearing quartz veine had been found. ' ibis view is no

longer held by the writer4, who believes that the gold

mineralisation occurred after the intrusion of the younger

granite,/aid is therefore! probably ;late Shamvian* 11 With the;,,
' t ■ ■ ■ , ' ■. „ ■ 

exception b f  the Dove claimsV the developed gold properties

.fall outside the main are si studied, , ' , ' :|! ' .

, , Keep', in 1928,' via it Ad -twenty-four small workings, or

claims, of these,, eighteen were ainirig & glassy, dark blue

quartz reef,, having a preeminently IE  strike* -1 'lfttien of

these properties have been visited by the write*.. Although

only two are Still introduction, (theSabi and Canada Mines)

several o t h e r s ' being reviewed following’the recent offer

of m s t m m t  assistance* In all" oasas it has only been ;

possible to *xamia& the surface'workings, the, underground

workings being no l o n g e r  accessible, , . ; ,

Sold mineralisation is unevenly aietritartoa on ail » e  

* ( , * * « » ,  * *  « * •  « .  undouM^ly Ihe « M on for 

thoir a * * .  A brief « U o «  of ttoee.

/typical ssaftll workings. \ '

■ ; .  , . ' ■ >  ■ ' m .  . - : . . ■ , ,



tiisEiQ mines, originally called the S’iE. » the Xvy and 

Gatiittg'MiXl Mines, and recently repegged afe i:lanet, Es,tra 

and G-atling Mill liort.b , . occur ,13 miles west of Shah-Hl arie, ’ 

between -|-X mile, west' of the Ugesi low level bridge on tL<? 

B^lfcwayo'. x o a d ,' veraX reefs are found on each pro scanty; ■ 

generally consisting of a dark blue shattered quarts* They 

have. .a strike.* ■■ and dip from-vertical: to 70°S^ The

h(j^t rodk is a highly sheared efalo:fitie schist'of Bulawayan

age. . . ■ , ■ \ .> ■ ■ ' '

- Pyrit'fr is normally found in these,vjsi ° and in the

^daacent wallrock. On the Ivy Mine, gold has been renox-ted

to be associated with, the pyrite, M t  -polished Sections from

, this 'mine ”fail to confirm this .association./,. At fiatXing ^

Hill > i ’ inoh pyrite ^yystals were found in the schist, and

due to' weathering, .and leaching, this rook has .& -distinctive

" p i t i P d  ^ e a r a n c e .  C o p p e r  s t a i n i n g  w a s  a l a o  o b s e r v e d  i n  ■

these -ocks, associated'^ith narrow veins of-ohaicopyrits^ -

' ,- In the Gatling Hill area, in addition to the dark blue ,

■ veins, a later aeHcs of white' . w t *  veins- o c c ^ l i

ttoS6 Si r i .«  toe » «  v « U e a U y ,  . 

of a hard giuasy duartz, wlthifl «Moh are * * • * . • *  a fine> 

* « * *  * » « * *  S“ sles 

veitia-., tave tea a reported assay valueof 1 ps» S «  ton‘ . 

Without the aid of assay ( W « ,  «  19 t0

H M M U H i  Which TW f»  < ® • , i “ i '* » * > * '* *



is such a aoiupl$x maze • of trenches.',' pits and shafts,

Several s&mples were taken from these claims without any ,

notable re-suit a, - , .... 0 ■ "

Jhgyi‘ iXo Ashes c-.ton, . ; .. \./ ,

This is the main economic mineral in tat. uhabani- 

Belingwe District* On Shab$tni<  ̂Mine, five fibre. grades are 

proaucedj, with cross fibres, ranging up. to 21’ lone:! and 

occasionally exceeding, this» ; Bhort chrysOtile fibre aoamao 

are exlremely widespread throughout the area, and can be 

found d h  the Bulawayan sorpentinos and in the isolated 

ultrabasic bodies north of Shabani. Brittle and harsh;:; 

chrysotilo fibres are mined at Shabani, but they are hot 

exploited elsewhere. During the last three ye^ra a slight , 

recession hit the: ibhastoa industry in Southern Rhodesae^ 

and although there has Dean a slight improvement in 1964, 

■several asbestos properties have remained closed, e,g. 

the Honeybird Mine arid Slip Mine*. . '

m „ a <n-,ia  f t n ^ e r n i a l  E x ^ i o i t a t J a n ^ f . ,V!im -.rBl3  A e s o e t a t M  .

with .Chry^otilo Ashesftps Mining- ■ \  ̂ , .

' 'Carboriatftfl, SerpenjlM* , , : ■ ■ 1

Ttiis rook may have an application as a,refractory

M aeral. slrpentine* are - a  *  » * » •  '

purpose, « .  they Have a high aaewewtt’and r e l a t e  t  »

• J  t< w o u l d  a p p e a r  t h a t  t h e  S h a b a n i  e a r b e n a t e S
 ̂ iron content/., It would app ,



o 1 ,. ■ !V"' - '' ' ■ i; .

s^pentine^lv/ould be IdMlXy- $uit6d lot *hifc role, ' in the 

Hdfteybird area a completely serpeaYlttifeed r'6ck occurs*

This attractive dark green rock has been u£ed occasionally
- r > .  • . 1 1 ■ 1 ■ . 1 , , ■ 1

as, a local buiidiruj stone* | J

, ' \\ Olivine Flour, , ■ ■, , ,

, Mher° r£tergal is required to withstand extremely high 

teMfiStatu'r , olivine flour has been -used* '■''■in parts of the 

Shabani Ultrabasic hangingwali the dtmite has not been "

serpentinised, and therefore this reek could produce pure

-  ■ ' ■ 1: . ■ . «- r' ■ 
olivine concentrate,' providing the cook is finely milled in,

order ;bo extract the magnetite*, - , , ' , ,

^  ■ Tald Kook ( Soatrn t on e). 1 I ''

There has been no cotoffleroial exploitation of this rook 

tiVdate, as unfortunately the t a i e >  invariably contaminated 

.-.with.magnesite, and is n o ta b ly . sheared, lieyerthelesa,-. : 

^elected  samples have been used for sculpturing. ..

....... in iiiiiiii mm tmi mu ?-«-*«■
—  -  , . , , ^ ^  ̂  ̂ . , 4 ^  

"  ' '' ^aiena» '■ ' ' , ■ ■ ,

I M S  mineral is * * * * * *  witb tbe «*“ •

'bearing veins. U c O . concentrations of galena So oocur on

. certain s r o p w i U i ,  H » *  O W i W ,  5 * * . «  of « » * « » *

. W  carried out on thf e d a t e ,  show »

silver , content that is • » « * » » »  c o n t a i n e d  i n  the oryeta

lattice, These o la i®  are found on the « * . * *



been iriteridittently &ined for goj.dV- *e6f  fcefl&iMa (if

a m a t u r e d , glassy ‘blue g^atts,^containing pyrite, ,~- 

ch&lcopyrlte ami galcmeu With the^-recent li’cis*3ase m  the - - 

of XcftO. <irtd silver, :gaile^a > cculu ococms t e, pjffcfifcablA 

< by*~ product from the gold mining operation!: . , „ .

' Antimony* '• , . ; . - ,

1 this mineral, in the foirm of stibnite, is at present 

being mined on the east bank of the Ifgesi river where it

crosses the Shabani+BeUngwe road; on the site oiiginally
11 ' ■ 1 1 ' . " . it, ■ ■■■'■ 
described by- Keep (1929).. ^he stibnite had wot ieeii mined

oommerGially until the beginning of 1964* -when the W63?ld

■MariGtft 1)tice of antimony rose sharply* Bights anH&eny ; ; ;

■values were encountered witti depth on this "ptfope^tyj said ■..

parallel jeeefs have bean d i O v ^ e d  a d v e n t  +o tbe

• flyst '**«£• those re-o^ntiy exposed veins strike

imately east, with a vertical d iP , aM  outcrop * 1 1  dWIVe

the river slw ation . »oy-striW| * • * * » • * „ * £  m  foliation

■of tost rook, «hioh is a a « P ;^oea  BuWw?y ®  aohi.t.

this assists In clean m in i*  * K W  • » » » ,  « W  *»« le 

furtBer upgrMei W  hand sorting, * » * » »  *  the vertical 

: 4 ip and the narrow width of the v o t e  {1-3 .,*<**), ‘ his will, 

jprojmbly r<8m,ln a profitable aaall working, but it is 

unlikely to ever produce a large tonnage. ,

' ^ftnd Dredging* . \ . , f,

t e s e  w a m i * 8 of * » * « •  * » * tw 4  “ tlie 8h^  ,



" : ° \ i ■'  ̂ - 11 ; ;  '

river''and tributaries annually, during the so&aoft?*, rains* 

■'Tne sand derived from the younger granite ia a distinctive ’/ 

pink variety* with an extremely lovr mafic 'Mineral oon^ynt, -' 

This aantl i@■ pmp^cY fram impoundgu re&dlies of the river, 

and' UBecT extensively in a.], loccX concrotc construction 

work# (Milled aorjJijntiM.0 rock Is.undesirable aa a j^oncrete 

aggregate, due to it a. reaction \Hth,,comettt), r



, ' ■ ' ' C0ITCL1JSIQHS. • . : ■ ■"« -

'Regional .Setting of the Shabani Gneiss. , -

' lists four jnaiii cycles v "tilt .$hodd.g£6&'. 

Arr̂ a-E’h grftttitea» Briefly these are as*. ..follows s*» • • 1 -g 

(a) -he oldest is & tonalitic gneii^j tfepro&cnta&'by % 6  ; 

Rhodesdale b&tholith,,(Rhodesian' Midlands) i It ii thougfet , 

to le post-Sebalwi an "but pre-Bulav/ayan, and may hats caused , 

the gratiitisatien,of Sebakwian sediments in pertain /

'localities* r ■■' ■' I ' ,

.(b)' The second period is & post-Bulawayah tonalities gneiss,, 

grading Into a gJrey Massive tonalite* e.g. Zwiifcba batholith 

(Midlands), These granites have a higher soda content; than

the older granites* . . ' ■ :

(c) The M&topos.porpbyri'tie admellite1 repreaejits the ... ■ , 

third-suite,,, and is thought to be **eftt»ion of the:older ,

’granites during late Bulawayatt or Shaavi&n times^ with an-.' • ,

! addition of '.potash* ■ , ' ■ '

(I )  .finally , the • fourth grotap appears to be & straight ■■

refusiott of the tonalitio eneissea, without any addition of 

material W  are reprin ted  by the f U .  to ® d i»-  -» 

■rained tonalites of the area SW of Gwanda, and they are 

partly massive and partly porphyritic. ,

: ; in the Shabani Metriot, the .< * ? » *

oan bo ooMpared with the old^t of Hacsregor's « « * « .  »  

ia  definitely pro-Bulaaayaa., for « *  Bulawayan sadi



have been deposited on -its psneplaned surface} but whether * 

it is post-oebakwian is unknown as no abao-lut 3 ago deter- 

mina010ns have boen carried ■

Laubsctier (X9C3) , doubts tho existence ^f, tho 

Sebaltwian, as t^o^e is to ^ t e  no r dence dx sedimentary 

fe a t^e a  j itf the Srieiss. The vritcr lias established a . 

<pre~griels8 "basic intrusion whieh/cculd be of Bebakwian ago, , 

\Hr*ei;r6go.r proposed fr^at the; strict adherence to the doctrine 

’V /'-XfniforKtitarianism is unjustified in early AHhaen times 

fortltte ' differentiat iott of sediments must decrease with ,

• inet'Qsk^g' Therefore, the earliest sediments would

contain poorly sorted arkos&s and greyvmckes, which could 

ettpXa’in. the remarkably even texture and composition of the- 

ancient''gn&ias around,-Shabani. „Purthermorc5, due lo thop-r' 

granitic assefiibXage, these* ,garly rls©Aiments would ou .Y^^X 

„8USideptibXe;to, granitisation, in which basic and uXtrahasio* 

■bodies could,remain as. 'resistors*, e,g, the amphiboliW, .

20110 in  the Sliabatti gneiss* i . . 0

1. , 1 i?  1 -  ̂ . ,;!' . ^

at -it n ' W  W f f ^ "  'BllM1*m<l1 <"» ■ « *  * « »

Younger Granite*

tta Buiawayati Syctom was then d ^ s i f c i  on , ,

W l a n e S  m * t m  ->f the' & * " ,  w /«*e ^

siai i o :CT« at ;

w d  to * •  " oa



of the Bui aw ay an geo sync line, >

. ;Downwarping of <the crust * .with,, f  tattoomovement cl' j  ■
’ 1 ,! - ■ ^ •' 1 ' . ■ " T'v

gneiss bordering the area of sedimentation, would cause

sympathetic -shearing and fracturing of the gneiss parallel

to the geo^ynclinal axis. These fractures would be

transmitted through the solid sialic shell into the sima ;

and upper mantis. -

„ As a result of the sudden local release in ,pressure,

basic ana ultratoasic material would flow upwards along ^

these planes of weakness, forming the basic pillow lavas, ^

and serpentinite flows and sills in the Bulawayan sodiaients,

as well as the Shabani tiltrab&sic body and outliers. With

further development of the geoayncline, possibly following

ohJh«rt>utpouring of great volumes of submarine apilitic

ms, the lower parts of the sialic crust wou!4 b e - a

sufficient depth fcr palingenesis to take l?Ia^v  Ihf5 ,

ranobilisod granitic material would tend to nigrate into

areas of lower procure, initiated by tensiopal conditions,

-and guided by major fractures, particularly in the fflarginal

'gneiss foreland* ‘ 1 " . ^ ■

According to the structural setting and c o i t i o n ,

the Shabani younSer g r a n i t e  could have » * «  *> oriein. ani

oould possibly be correlated with the third suite of s,

Maogrogor, via. the Matepos adamollite, \

, . v< ( y i p  xY are 6mplsccd along a
■ She two granxta bodies .(rig.- )



Plate 43.

FeCKatitfe in the gneiog, ■-•ossibly 
forned by 13v/e;jtiiw' jf the gneiss 
into a fracture. tioi. of
quarts (»’i,rk mineral) i^r&llel
to _ th _i . i«s i'olirsf,i on dirs_cfeion , 
toeing u„l~Ged b*; nricroGline- 
lerthxti, (uliitr. to U r h t  grey).



distinct N3Qw -40°E  strike^ which fdrma a fight angle to the

' ' d ' " *"■ -■ ' ' ■' ", ' ' ~ ■' ' ' ' 
local synclitel axis of ;the Bulawayan tbq'ka. The main ,

regional compressive fpype operated in a JtfE-S'.' diroot ion

■ ; ' .■ \  ; .' " ■ ' ■ ' ■ / '  ■. ' ' > ; 
dtjrinJI the evolution of the Bulawayan geosynelino* , „

. ■ " s, i ' 1' , .N\' !; i 'v . r . ' ■ i. ’’ .,?> .

Lauhscher (1963)f states this direction to he H24 .&* and

Mohliss.(1963) asN30°E,
w-

Pnta dominant stress direction would create tensiot 

;GOmi;UAon£j in a parallel M  plane, with a strong shear , , 

pattern (W 0°^10° E) developed at an acute aflgle *P ^ is 

rogioM l compressional direction. The granite magma '^ s  

primarily ffloved into this low pressure tensional a^ea} while 

the lutur pe.5®.tdto find' a^Ute® dykes and suarto' votes 

infilled tbs hh-itr planes. Wilson (per. oomm, 1964) 

considers that « » *  »  tto »  late quarts - W H I M  veins 

formed as a rc*»li tt» "sweating" of the gneiss into

T i l  iticn plm.es, Vy of th0 »»'ta3h t^ h

, n « s '  - (Plato 43). I ! * *  of latoMl secretion on a

V -  ' * ,  1* , lo comparable t„ « »  * * * * » $ ,  * * *  

a n a t ^ U *  b. igin of the youn^r granite* ■ : ,

' - ’ f> 1 *.-* f i> Vo■‘Siî or G-ranit?.#
.Mnfltt 6i MPla.ee’- 2211J ^ J a U S * i S ^ v - ~ '

She youngor ei-ar.it. in  the Shab»u ai,triet i .  «

exposed; W o  contact, with the gneiss ean be » . » « .

in the S W M  ~ 1)0 " * * * !  I l l ™

a few feet, Si-iMrt*. « ’* ‘ » * aot b0tWe“  ^  * "  -



rocks and tho i anito ha&,also been <?st&blishod within 

narrow limits* ■ : , . ..

i t  w a a  a p p a r e n t  t h r o u g h o u t  t h e .  f i e l d  e x a m i n a t i o n  o f  t h e  

g r a n i t e  a n d  s u r r c u t t c i l n i  r o o k s *  t ' h a t U t s , . e t f l p l a C e t o G n t  h a s  ,-bocn 

g u i d e d ,  a l o n g ,  d i a t i n o y - ’s t r u c t u r a l ,  l i n e s ,  F u r t h d r m o ^ b j  -• • • • / •  

a l t h o u g h  u p l i f t i n g  a n d  f r a c t u r i n g  o f  t h e  c o n t a c t  r o o k s  h a s  

o c c u r r e d ,  s \ c h  d O f o r i m t i o n  i s  o n  a  v e r y  s m a l l  s c a l o ,  a n d  t h e  

g r a n i t e  a p p e a r s  t o  h a v e  p e r m e a t e d  i n t o  p o s i t i o n *  r a t h S r  t h a n  

b o o n  i n o a o t o d s ^  , K m e r o u s  d y k o a  a n d  v e i n l e t a  o f  g r a n i t o ^  a n d  

l a t o  g r a n i t e  d ' i f f e r e n . t i a t o B  w i t h i n  t h o  s u r r o u n d i n g  r o c k s ,

t o s t i f y  to i t s  l a b i l i t y , r, .. ; ' , . " V ;.
■ -i1. \ 1 . '

■ I h 0  f o l l o w i n g  o b s e r v e d  g e o l o g i c a l  f e a t u r e s  l i a t o d ,

b e l o w  i l l u s t r a t e  ^ e o v e r a l  a s p e c t s  o f  t h o  g r a n i t e  c o n t r o v e r s y *

( X )  T h o . s t r a i g h t  W . n d o f l o o t e d  c o n t i n u a t i o n  o f  a n  i r o ,r t ~ r i <  h

q u a r t z  v e i n  i n  l i n l j .  w i t h  t h o , a d j a c e n t * 7 b a n d e d  i r o n s t o n e  ...

( P i g s .  1  &  2 ) ,  i s  a | s t e i ^ n £  * Q®*\xrQ ooi l o t o l y  b i s e c t i n g  .

t h e  y o u n g e r  . . g r a n i t e * !  X n  t h o  n o r t h o r n  p o r t i o n ,  o f ,  t h o

g r a n i t e ,  b a n d e d  i r o n s t o n e  n n d i s t u r b o d  i n ^  s t r i k o  h a s  b e e n

f o u n d  w i t h i w  . « b »  g r a n | t o / a n a  i s  a  o o n t i n u a t i o n  o f , t h e

i r o n ^ r i o h  q u a r t ,  v o i ^  ^  e n c l o s i n g  g r a n i t o  i a . o f  t h e :

n o r m a l  p i n k  v a r i e t y *  'j, ■ - ,

;  .. A  f o r  i n  v a r i o u s  w a y s .l U s  M a t u r e  . c a n  b i |  a o o o u n t e a  i o r  xx f ..

f e g r t l . *  »ouia

quttte vain as a uniUplaooa inawmon, U

Bay „ * . . « »  .  « “

portion of the



breaking through it at lower levels, and becoming emplaced 

on the other aide, A relatively quiet emplacement of the 

magma is: »required in! order to leave this narrow body ,

undisturbed by flow movements within the magma. , ■ . • - 

Trahsfdrmationists, on the other hand, would consider 

this feature aa a natural 'resistor1, Comparable to1 the ' 

basic d/ke;s found in the Donegal granite (Htcher & ilead 

I960), ; ■ : ' ;; ;. Ti ( ■■ , /

(2) The overall1 even texture and cbmpoaitiQh of the granite 

contrasts Wit he absence of aiiy flow, structures ; lacy 

(I960) maintains that convection 'currents in the melt would 

ensm‘6 an even texture and composition# xo achieve t|ie , 

same result, iCorzhinsky (i960) notes ^hat during the r, , 

metasomatic replacement of collateral rocjf by a granite .. ... 

magma', a filtration of solutions sail ocour„ (osmotio 

distillation). Under these conditions, the granite is 

pttrified from the assimilate components of the country .. 

roek. : Furthermore, a rise in the potentials of alkalies,- 

especially potassi»; Occurs in these solutions resulting 

from the dissolution of strong bases, 6,6. calciua, 

magnesia and iron, during tta replacement of li«stone .  

and M s ie  roolts. *W »  * « • • » * •  «°>»W explain>hy a amtiao

cental rook (Hio«oli«s-»oroperthite;  horahlende »o k )

' the amphibol.ite>
m ow s' between the younger granite ™  * , ,

■ 1 ■ + * aneiss contact thetfe- is hardly
whereas at the granite and fctieied  ̂ .. .



any frejplst&eaioit of the gneiss,'by pot&sh felsp&r., ,T Purt'ner- • 

moi,e» the deep red colouration of the mimpei?thifce near ' 

the am^hibolite/granit-f contact is explained by the • 

assimilation of ferrous iron into the crystal lattice* from 

the iron-i?ich. .amphibolite* and subsequent oxidation to, 

ferric by hydrothermal solutions (Etnaon 1955)* ;

(3 ) The low degree of thermal zrietaiiiorphisG surrounding the 

younger granite,,, suggests 'that the. granite -was esiplaoea as 

a low temperature melt* This Observation i« supported by 

the presence of ffllcroeline^&icroperthite, rathe?- than ,

orthoclase in tlwf granite. If  this were true',- then the-’ 

granite maggia should have had; a''high viscosity^ causing . 

disruption, of ' the 'country roolcS1'during its intrusion, which- „

is ‘ ri6t ,the\ease.' ■, - - „ ■ ....

./• " can W  argued that the'gneiss,; being, .ofe ^u it i< V

eMipeSiioni would botfly * •  affectsd M  ^  younser granite 

intrusion. tWtt sections out p m  « *  oonraot gneies show..

t h e  o r i g i n a l  f k w r . . ' *  ° " l y  '

suart, and fatradrt granite m i ^ a l a  <*>«» 130 « » * * « « <

s o r p e n t i n i a a t i o n  o f  M -  B u l ^ m *  e r . o n . t o n o  ^

* * * »  *t « »  granite contaot « * •  . « *  th61» al
' 1L i ■ i ,. • a . ; '

metarisorphip" zoning ..
.  +* ** fracture patterns, occur aft the ,

M )  iwo distinct seta o*. t r a c w o  * .

9 ,l’,‘ " * m^nito separated by the iron-
two Areas Of the younger sramto, s w  .

■ ' . .  « * * .  *  ft S O )* . I t  i s  p r q t e b l o  t h a t

rich---Quarts band (1* ' - : ■■ ■ ■



these fractures have developed through the effect of dynamic 

forces acting on different encompassing"host rocks; i,e , 

the Bulawayan rocks, dtse to their structural setting;, would 

-develop a different stress field to that of Jhe foliated 

•' 'gtkeis©* atfd these stresses would be reflected in; the '  ̂

younger granite * , : ’’

the younger, granite studied in detail at Shabahi, only, 

represents the south western extremity of a distinct line 

of granites, extending 12 miles north-east to the imndi 

driver. Similar younger granites have been examined ill 

w the1 Mashaba District, e.g. the Chinoia Hill granite, which 

has a comparable strike and, composition to that of the V\,

Shabanl granite. ; , :■

The portent of the previous statement, is the economic... 

significance of the younger granite’ intrusion, 'it SbaDaiii 

and. Mashaba there are large deposits of ehryaotlle asbestos, 

and during the investigations of laubsoher (1863) the 

relative age of those deposits w a s  established. ' Ihis work 

disproved Keep’ s (1923) hypothesis that the gneiss was later 

than the Shabani Ultrabasic, and that, the gneiss provided 

the hydrothermal solutions necessaryfor the formation of 

the asbestos, Keep (os.oit.) did recognise a younger 

" granitic p h a s e ,  but considered tttu to be an apophysis of 

the gneiss, ta»b»tor derives his hydrothermal solutions 

from the Bulawayan sediments, but the writer believes *



the younger granite i s ' the ideal source foA-the dhrysotile- 

■foruling hydrothermal solutions. It was therefore important
' ■ ■ , , ' 1 '  ' I '

to attempt to understand the formation and emplacement of 

the granite* in order to decide whether it was feasible to 

‘intrude a lov; temperaturo^ fluid, granitic magma* having a 

composition and texture-comparable to the'Shabani younger

, ' ■' ,, , X2S. 1 ' ' . .

granite.
: J

„ t
■ : X

Melting, .. . - . . ■ ' ” ' ; ,/ f

. it is, believed that melting can,take place at depths^ef

12-ai Kni, in,the earth's crust /  in g e o  synclinal'areas whjfre -j\ \

' the initial thermal gradient is, of the order, of 30■ C,/Kji , j.

( m a t  and Bowes 1958). Depending on the water D M i p * ,  j .

which appears to bo a critical factor, complete uriXijs j-

will take Place if there i s  9-1 0 fo water availnlile. ^ j t o n f  ,

the water content is of the order o f t * ,  only partial <

melting1 will take place, and greater depths would ^

necessary, • : Depths of 28-50 Km. are envisaged in J M s ,

latter .case (kacy I960)* , 'I '

' ; According to Tuttle and Bowen, experimental * « * . . -

* * t;ncii n ~ H*CL show that the 
in the system -N&AlSi^^ ~ 3 3 2 1 | - . t ,

r v . ’ . . a p r i e s  Of s o l i d  s o l u t i o n s  ^

alkali felspars, form a go®*1 " ° , r  ? ^ d1y .̂'
' 1 e . . ** , _ tt this temperature they ujima.* rapid..,y,
, above 660 0„  but tool ^

especially in the presence o jQo J ^  *  minimum
Therefore., a B B u m i n g ^ t M ^ .  gradient oi ,0 , ,,



■■

w
\ \ 4

"  ' \ \ 1 ■- V1^ * " I,;1;, ;V  _

depth of 22 Km is required;for the melting of J!he Shabani 

granite* whore homogenous felspars ocour with unwixod 

perthitic varieties* This figure is further confirmed by 

Bowen ahd Tuttle, who quote 21 Km depth for the complete 

melting of a wet granite containing Dfo water, at a thermal i 

■■gradient of 30 0, With a, 2% water contont, .total melting

- i$: believed to occur at depths of jjib Km. Obviotialy a : . 

steeper thetmal gradient, e»g, . 50?C/Kir,, wi 11 reduce ,

considerably the critical depth required for complete 

melting, , Thermal zones are known to exist within the ; 

earth’ s crust, giving widfi variatiohs in temperature, and 

furthermore, Buddington (1959) believe}® that, during " ■; : (/ 

I’recaabrian times there was a far stodpei^ goo^hcraal - ■6 n ' 

.gradient .in the lithosphere* The. initial melting of the •• 

Shabani youngctr granite therefore p ro b ab ly  "toife. placb during 

the, final stages .of the -Bulawayan geosyhclino, wh^n the 

sialic layer hepd-ath the geosynelinal root had »c<|n ., ;

. suffioimtiy dokoasod to »* p0H n # i M ie ,

o f ' m  ortcr of 900-1,000°0 |ougl^ to,

have o & m k  at a 30 ' i < m  *
an iniU’Sillj low

water content , of <$* . ,. \ * "

' Ste - m k *  •  » *  * * « *  10 tte SCa® “



suggests epoirogenetic movement to have beiti the do'iainant 1 

foroe. Mac.gr egor (1951), considers the folding of the 

Rhodesian basement comploxf (i ,c , the Bulavayan System in , 

the Shabani-Belingve area) to be principally due to gravity. 

With, a relatively thin’ crust, resting on a mobile substratum, 

the crust would sink at points of deposition, and the granites 

would rise around it. Certainly at Shabani, the shape and 

structures in the Bulawayan eugeosyncline are determined fty 

the attitude of the encompassing batholiths, \

Vening Moinesz (1955), believes that the developxaent of 

a geosynoline takes the order of 2Q~4o million years, with

cbtttitiual eoiapfrsssive stress# Should relaxation*'Of t^ese

erustal Stresses occur 'before the catastrophic *stage is- ■ ^ . 

reached, readjustment to iaostatic equilibrium .pwill take 

place, and the geosyneline will not become folded, thisw 

leek of strong oregonic forces would provent any violent 

squeezing of the magma into the higher regions of the Crust.

Instead, a slow upward migration is envisaged, suidcd by

h, ■" ■ ’ . ■ . ■ ■> 
major fractures and shear planas*

1 higher geothermal gradient ia believed to occur  ̂

within geosynoiiiml sodimcntsry rooks than in adj. ' 

staMo areas, Bowen (l9«>  st^es that' relatively high 

temperatures would occur near the base o f  a geosynoline, 

aa a result Of the — ion of the overlying blan e ,f  

sediments, '' fherefore the .temperature losr during the



upward! passage of the granite magma from its Source to the f 

ba&,e Of thiQ gee sync line , e.g. at a depth of 10 Km, will j;

probably be of the order of 200°C, Partial crygstalli nation f 

Will have occurred with possibly sv, $iight differentiation \ 

of i/he melt 'taking: place.- ' ''increased mobility1'of-' the-' magma*- .  ̂

due to a n ,increase-in water* will occur during the selective “■ 

refusion 6f the sediments, 1 - This water would be obtained 

from the connate water in the sediments, and the breakdown 

of. sedimentary minerals, y  Geodspfied (1952)-, estimates that 

i kaolin It id minerals- release approximately 14# water during- 

\ their conversion to felsp^* The viscosity of the magma , 

would probably be reduced hrom 101G to 109 poises (kacy 1 9 6 ^

, therefore" assisting its upward,.migration; final emplacement 

being along1 tensions! fractures arising fro* the formation -» -

of the Bulawayan gedsynclini and associated diastrdphic • 

readjustments, Similar all^li younger granites have been •

described by Greenwood (1951), to “ » « “»“  S^ inaa of ' 

northernHigsria, where he considers t h e i r  intrusion to have 

.: occurred by large scale doping along concentric fractures, 

without disturbance of the older rocks. the co,«on .

association of granites with 4 t r « a s ic  intrusions, *ight

" , ' ' < i»oi th^mal gradient in these areas,
•be due- to a higher residual th^mai g. , „ B ■

A9 previously a l ie n e d , the granite, . I t t e o *  * ®  • -

by large' soaie fracturing «  i t ^ — . p » »  It  :

been extremely fluid -not

as cia ted by stopingV .*#*♦



cause any tiiajor defecation; of %  invaded rocks, Bowen 

believes that a potasslum-rich granite fraction is capable 

0f  absorbing Water in considerable excess, of ,9ri0$f.waterf/* 

tbs normal amount thought to occur in t\ saturated ij

granitic melt* ■■ ■ , ,-V' ; , : /   ̂ '' ^

Cooling and, Crystallisation* , ,  1 ^  ''

It is thought that tbe Ifa^K. granitic sojAicms irt ' » 

^addition to having a Inw viscosity,- could al/o have been 

ewplaced at a relatively low temperature.^ /^Cbayes (1956)' 

found that the compositions" of granites facing  in the low
■ 1 ' ’ ' ■ \\ ,v

temperature trough of Bowen and Tuttle's triangular diagratn 

had the following assemblage:- cherts! 40*, ortAclase 3Q5f 

atid albite 3 0 &  Shis composition is oOinparable to that 6f  

the Shabani granite, except that isiste&d of orthoclaae the 

potash f  elspar is microcline-fflicroperthite, Ihe Xott 

temperature of these granite solutions would explain the 

absence of thermal metaflLorpbism at the contact, t|

She fine infiltration of the surrounding ro&ke was" 

eventually arrested by t|e progressive lowering of the 

temperature of crystallisation. initially, the main 

granite a«s* vouia develoj a obillea Bargin, M i n t e d  , 

by the graphic texture at the graniWsneiaa contact. .

Accumulation of hydrothermal solutions would he 

incrnaued during c r y s t a l l i s a t i o n ,  and these vuuld ese p



continuously along suitable fractures and planes o^weaknesa; 

in the gneiss and Bulawayan rocks. , . .

,- In the final stages, th© residual granitic melt would 

consist predominantly of quart a , and waters-with .accessory 

potash afid-soda felspar. This volatile material would ' 

stope its way along: joint planes in-the granite, forming . 

aplite and aplite-pegmatite composite veins. As c6olif;g 

continued, dilatational shrinkage fractures developed al­

right angles to the elongation of the granite, Many of 

these fractures. were infilled by the laaprbphyre dykes, 0 

whose occurrence is restricted to the granite.

Nature of tfaa C-ranitic Solutions. , ' - , *

\ ‘\ According to Tuttle and Bowen n(1958), sodiC or, gotassic 

silicate melts are capable of absorbing large fuantities of 

' wa.ter, which correspondingly decreases their respective 

visoc-sitiea. Magaatic granites with a high concentration 

of scdic or pot as sic minerals have been f l u e n t l y  ebseirved / 

, in the field, anti it would appear tte>a s t a t i o n  of these,, 

two fractions has in man*, instances k t  plaos- (Walter and 

Mathtts %9rt; Huntar 19561 H a r m s  i f  5 ! Gates and :?chee»er 

1963). in the latter case, a trend fro. soda-rich to /  

potash-rich graphic granite;,was established. *his agrees 

witli the findings of Soper (1963) in the Rog?rt Igneous - , 

Complex, where a ca lo - al^ne  U *  #  ^  : * « “ * fr“  ■'



■ ' . T , ■. , n .i$4* ,, , "". . 0 . - ■■

tonalite, to porphyritic granediorite, to biotite granite,■ 1 

to aplite was discovered ..(Pig, ' i O . ) T h e r e f o r e . from: a \

masuatid origih., there is considerable evidence for a •

jjranitie series deacendihg from , a calc-alkali^ Source to 

"& S0&1& and potassic differentiate, with a final separation i 

Of this concentrate* l‘|sis division into two fractions is ,

supported by laboratory evidence, whereby unmixitig of. a ; !

' rt ' ° 5’
soda-potash silicate melt occurs on cooling below. 660 C» • ?

Whitfield (1959); considers 'that there are two distinct(.ehd

members in a granite aeries* baeed on cqmposition and '

texttiral features one end being represented by a g; amte , ~

containing equal quarts, plagiocXase and potash fe^Lapw,

with minor amount a of mica, i* e *, eosiparab^e to the-Sfeabani
- . , , ■ ■ ■ ‘ ■ o

younger granite. Therefore it is argued that the-series 

would be fortuitous by any metaeoaatio process* but easily j 

explai ft bymagmatic differentiation. - , "

! Most of the field evidence put forward; by the smgmatiat 

has been used to support the views of the proponents,of » _ 

granitisfttionv However, although selective remobilisation\. , 

is a logical argument for the origin of tlie.Shabani granite, 

the minor crystallissttion,,trends obasrved at'Staabani, ,y

« n « *  ,  oheaical pro.es* A in  to BagBatie fliffererttetionO

therefore, although metaaomatic fluids or'sanitising ’

solutions a «  attractive, W * « W *

possibly have a low temperature and t-reat nobility; a

}S
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magfflatio emplacement ia 'suggested for the Shabani Younger , ,: '

3-rani te. , ’ ' ' ■, ' : . , . ' , , .

• the w riter 'a  opinion, shana (194:0) has the'most : 

acceptable views on the nature of the granitic- solutions , 

forming the Shabani granite. He observed that an aqueous ' 

solution of alkaline salts, is  commonly found in quartz , 

inclusions,! ■ From this, he deduced that the 'magma* is "a 

form of granitic emulsion, consisting of an emulsion of •„ 

Crystals in two imi&iseible liquids, the larger volume ■ 

having a moderate to low alkaline content, and the other

, a high alkaline content, Emulsions are known, to have a j ; 

high m obility at a relatively low temperature, two important 

factors in the Shabani granite emplacement, . -

The Origin  n t  the Chryeotil^fQriaihff. Garb^i^edJlydr^ t h e i ^

Solutions.. ,, ; ' J

It  is  the writer ' s contention that the -source of the

hydro thermal solutions which led to fcl»  formation oi\ the

Ohrysotile fibre deposits is the younger '(twite, M d .not

the connate waters "in the M m W »  sediments, *

by'Laubscber (1963). » » «  '«*• na kaom * * " “ * * £

’ » + u a  in+T4Wba&ic with the Sul&wayati 
linking the tale zones in the Ultrabawo « ^

* sediments to the eouth, but there is every indication 

there is a oonneotion between the

veins associated with tbe p an ite , and the talc .ones.



' /  '  ' ' 4 3 6 *  ; :  V - .  '■ !

lindgren (1935), considers that meteorio water in peririyable 

sedimentary rocks may teach depths of 10.,OOO feet, bus 

compaction will d^ive off considerable quantities of this 

vrntsr, during tftie early.' stages "of the. developing geosyftcUne. 

The formation of the- -asbestos deposits at Shabatti ia thought 

to be latt. Bulawayaii, i .c , post diabase dyke iutruslo^ and 

therefore their development is inconsistant with the escape 

of the bulk of the sedimentary water. Furthermore the ; 

sediments themselves are, poorly developed in the Bulawayan 

geosyiacline near Shabani, °

In the early stages of this investigate on, it .was 

thought that the granite was ‘ dry1 * a'deduct ion based on 

its eq,uigranular» meaium-graitted texture, and^ws lew . 

degree of thermal metamorpbism on the surrounding country 

rocks*,:., Had the granite been initially 'dry1, iij?ould , 

have been correspondingly M m n i , and its■ sjiplMoment 

■■■would have caused'extensive dislocation and possible ■ :. 

updoing of the cohtaot roeta. ■ *K« eowleta-opposite t o

been found to be true, with the granite shoving a'remarkable

mobility eoupled with low temperature. These features have 

been described in detail under "Migration of the Darned • 

Sranite Melt'', "Cooling a n d  ■Crystallisation'' and * « • * * ■ *

’the (Jranitic Solutions"* ' ■ ■ ■



g,uas$2i ^oias emanating from the granite, Underground qn 

Sfrabattie Mine thssc saiae features; have caused ob#ipara.ble 

serpent iftieation of the dunite^ to that found adjacent to 

fibre seaaS* ’ J ■/ ' -

The writer considots that the granite magma had a low 

’■yjigcosity, due to its,?initially high watei*( content * which:

,was probably in ■S'itcasja of 9-10$. , This was'^inftreased by 

absorption ,of -water' from the Bulawayan ro-oka *■ and by \ 

reaction with clay minerals., during Its upward migration. . 

Carbon dioxide contained- in the granite »<sit could become 

enriched by the replacei&ont of carbonates present in the 

eediments aftd lavas, and by .absorption of atmospheric , 

carbonated water* In early Archaen times* it has been , 

estimated- that there was? % 'far greater: propoi^on of carbon 

6io3cifî . ’ in th«f atmosphere (Macgregor 192? \ _3Ms  ̂• ,

w o u ld  b e  t ) ,o r L g h l y  i n o o r p s p t e d  i n  the  magma, and l£.v»-.i 

'c o n c e n t r a t e d  i n  r e g i o n s  of lo w e s t  pressure : and tem perature  

(Kennedy 1955)* \ | . 

'  Matey a n d  ( W 5 2 ) , psjved the w e b . .  - 

solubility o f  Altoli Si l i « t e i i »  su p e rh e a te d  w a t e r , an d  a i  

p r e v i o u s l y  m e n t i o n e d / a  potash- rioh  g r a n it e  as f o m d  n e a r  

S h a b a n i  i .  c a p a h l e  e f  a b s o r b in g  la r g e  > o l * e s  o f  * t e r .  . 

, therefore, it is presold that the Sbiibaru yammer

' ; ' . .  . fhB source for the hydrothermal solutions-
granite .provided the source , . - ■ j - -

1 ■ * Af MwYSotiie asbestos*
that led. to:, the formation of .nry„t _



reasons arc "briefly sumaarissd "b a low!.- . ■ .* „ • 

(l) Granite is capable of absorbing large vblumes ^f y^ter, 

which would become concentrated in low pressure areas*

■ (2) ' £he emplacement of j;he granite ia ‘contemporaneous; , 

wit h the fox-mat ion of clirysotil© asbestos at Shabani, ,

2?ui 1 ber^ora, a similar geological setting occurs at Mashaba, 

another 'important chrysotile asbestos mining centre. »

(3) Escape of the hydro.th©ra4l BOlationa , contained _in the «. 

.granite- would be along existing, fracture pat'terna,;, ei’g# .. ■. 

the joints in the granite, foliation planes in the gneiss., 

ana t’-e footwall fracture patterns in the Shabani Ultrabasic, 

j Shore-tor 0 , it is logical to as sum© that the aplltes, 

pegmatites and quarts® veins in the granite; will follbw the 

" gheissic, foliation, until' they are Restricted, by :,the .

Ultrabasic footwall. These siliceous, carbonated, ;

'solutions would:lead to tb* steat^ation of the footw.all, 

the formation of the -talc aonea in. the Ultr^asiel •, 

•She low temperature- of "these, solution., .probably below, 

W f c ,  is 1.1 with

of tho r m m  « " * « * •  < ^ ‘ amaatlon of * " • ? * ?  ;
n ■, , t 1 tii iv«,‘>turea to the intrusion,
wquld occur in sub-paraUel ira ,

ouitAle structure * .

assisted « *  «  ^
, 4^ <Mr&nt bv the writer, tnat

<ton«», for it is thought s i g n i f y  . .
^ *4 1 si thp strike and dxp of , the

the parallel the , . .



ijltrfibasic, '' , ... ■ '■■■
:s ' /, (1' ■ '' ■ 1 ■ 1 . ■ ' ' "'' ' " ' , ■'

* (4); It has been estimated that the cooling time for a 

granite stock comparable,.to the Shab&ni occurrence, is in
•  ̂ .J, ■ ■ - . - ' " J ■■ . ■ , V.' _ '. ■' ■ , . '

■the ragiOtt,of 150,000 years (Lacy i960). During part of % 

thiS time hydrothermal ^olutioi;^ will he driven off for 

long ^eriodsj, -Although the consolidation time for a.,:, 1 

' granitegivek above, could vary, considerably;,;it is  dbvlous , 

that a long iiiJie. interval is involved, which is critical 

'for the formation, of the extensive asbestos deposits at ’ 

'Sh&bsni, Slow cooling of the Shabani granite is indicated 

’ by the formation of microeline-microperthite rather' than ' ■, 

o-rtho.clase (Marino 1958)* ' ' .
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„ Quart, j,Geol, SoCiliond*, Vol,l02,

1917 Chemical analyses of igneous rooks.
> Geol.Surv,United States, Paper■.99*

1962 She use of basic dykes in tho / " 
chronological classification of 
areas of !Pre~Cambrian crystalline 
rook.. 5th. Nordic Geol* Winter .

. Meeting* ' "

1959 Relationships ".among textural . • 
properties and modal compositions 
of some graMtic rocks. Go?0chic., 
and- cosmoeh* Acta,, Vol.17,

1952 Ptysmatic structures and their- ■". 
formation* Gsol^Mai?* > Vol>d9,;

1956 Ihe geology of'the. country between 
Belittle and i/est Nicholson, Geol, 

" JJiirv*. 'Southern Bhodesia, Bull;«..43* -



'' ;

^  1 i; 1

THE GEOLOGY OF AN AREA NEAR SHABANI, RHODESIA,

WITH SPECIAL EMPHASIS ON AN OCCURRENCE OF

YOUNQER GRANITE.

I

b y

, D.j. CATHERALL.

:

A thesis submitted in partial fulfilment of the 

requirements for the degree of faster of Science 

at the University of the Witwatersrand, Johannesburg.

(1964) ;

: ' ,



Author Catherall D J
Name of thesis The Geology of an area near Shabani, Rhodesia, with special emphasis on an occurrence of Younger 
Granite 1964

PUBLISHER:
University of the Witwatersrand, Johannesburg 
©2013

LEGAL NOTICES:

Copyright Notice: All materials on the Univers i ty  of the Witwate rs rand,  Johannesburg L ibrary website 
are protected by South African copyright law and may not be distributed, transmitted, displayed, or otherwise 
published in any format, without the prior written permission of the copyright owner.

Disclaimer and Terms of Use: Provided that you maintain all copyright and other notices contained therein, you 
may download material (one machine readable copy and one print copy per page) for your personal and/or 
educational non-commercial use only.

The University of the Witwatersrand, Johannesburg, is not responsible for any errors or omissions and excludes any 
and all liability for any errors in or omissions from the information on the Library website.


